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Ат GM. 
WERE GETTING о 


Our customers are the people we 
care about most. 

So it's very gratifying to learn that 
alter thousands of miles of driving, 
9596 of our newest customers would 
recommend a Chevrolet, Pontiac, 
Oldsmobile, Buick, Cadillac or GMC 

1991 оммєк оцацтү єноовѕемент Truck to a 
а co с пи аб ме friend.! 
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rmm of quality, we take this as a 
sure sign we're delivering it. 


QUALITY PAYS 


We've learned over the years that 
the more quality we deliver to our 
customers, the more satisfied they 
become. 

That's borne out by the results of 
our national customer satisfaction 
study. 


In the past six years, as we intro- Electrical systems. Braking systems. 
duced more and more new carsand | Emission controls. 
trucks redesigned and engineered for And we dont ever plan to 
quality, our customer satisfaction stop, because the heart of quality is 


Today, 9596 of our new owners 
would recommend a GM car 
or truck to a friend. 


— пень д , , continuous improvement. 

Today, GM has 99 new redesigne 

and engineered models. ENGINES YOU CAN COUNT Ol 
That's more than 80% of our cars Our 3800 V-6 engine balances 

and 5096 of our trucks. No wonder power, emission control and fuel 

our customer satisfaction ratings are economy with technological advan¢ 

now the highest in our history. such as counter-rotating balanced 
And this year, we'll bring out shafts, electronic engine controls а 

more new models than Ford, Chrysler sequential-port fuel injection. 

and Toyota combined. | Result: Мо U.S. carmaker build 
That's not just new looks. better six-cylinder engines than the 

That’s new substance. 3800 V-6 offered in many popular 
Quality from the inside out. Pontiac, Oldsmobile and Buick mod 
In engines. Transmissions. The 49-liter V-8 engine in 


adillac is unsurpassed in customer 
Itisfaction compared with any Euro- 
pan or domestic luxury nameplate. 


CLEANER AIR 


Today, it’s not good enough to 
hild strong performing engines that 
e reliable and dependable. 

Today, they must also be clean. 


EVERYONE AT GM ISIM 

GM continues to ih vigorously 
р minimize emissions in all of our 
^hicles. 

So it's not surprising that GM has 
ie lowest average emissions of all 
merican carmakers.’ 

In fact, it takes twenty-five 1991 
М models to produce the same 
nount of emissions as it took one 
hodel to produce 21 years ago. 

In air quality, it's clear, GM has 

me of age. 


TRANSMISSIONS: 
TOUGH. SMART AND SMOOTH 


If you have to think about your 
ansmission, somethings wrong. 
| With СМ» automatic transmis- 
ons, theres little to think about. 
lillions of drivers have found them to 
е of better quality and more trouble- 
ee than all domestics and many 

ports, such as Honda and Магда. 

And GM's state-of-the-art elec- 

fonically controlled transmissions 
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have proven to Бе just as smooth after 
100,000 miles of grueling taxi-fleet 
testing as when they were new. 

These electronic wizards monitor 
a dozen different car and atmospheric 
conditions to perform quick, smooth 
shifts with maximum efficiency and 
utmost reliability—whether you're 
driving up snow-packed peaks or 


ON THE ROAD 


p 


pues heat bie deserts. 
A SURE START 


The first sign of quality is a sure start. 
As thousands of tests have proved, 


our starting power is 99996 sure every 
time you tum the key on your new 
GM car. 

So it doesnt matter if you're in 
Maine or Mexico, in January or June, 


your new GM car or truck will start. 


A SAFE STOP 


We are the only U.S. carmaker to 
design, test and manufacture brakes. 

We design and test brakes to high 
standards for lining wear and fade- 
resistance. 

As a result, owners of 1991 GM 
cars report fewer problems with their 
brakes than owners of Ford, Chrysler, 
Nissan, Mazda or Volvo.! 

And GM offers more cars and 
trucks with anti-lock brakes as 
standard equipment than any other 
manufacturer in the world. 


ALL PICKUPS: 
REAR ANTI-LOCK BRAKES 


Today, GM offers an Anti-lock 
Braking System on all new pickups. 

In panic stops, this patented GM 
system modulates the braking action 
to stop you faster and help prevent 
your pickup trom skidding out of 
control—even when unloaded. 


Its another reason why no 
American full-size pickup truck is 
more problem-free than full-size pick- 
ups from GMC Truck. 


VALUE DOWN THE ROAD 


Today, you're probably planning 


to keep your car or truck longer than 
you did in the past. 

That makes long-term reliability 
and dependability more important to 
you than ever. 

According to thousands of con- 
sumers, no US. carmaker has built 
more dependable cars over the past 
five years than GM.! 

In addition, the cars and trucks 
built by General Motors have kept 
more of their original value, on aver- 
age, than cars and trucks made by any 
other U.S. maker.’ 


WE CARE ABOUT YOU 


Today, there's a new commitment 
to quality in everything we do at GM. 
Its a genuine caring for you and a 
spirit of teamwork that E pervades our 
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company—from the people who idm 
our cars and trucks to the people who 
build them. us 

We invite 
you to see for 
yourself at a 
Chevrolet, 
Pontiac, Oldsmobile, Buick, Cadillac 
or GMC Truck dealer. 


1, 1991 GM Customer Satisfaction Survey. 

2. Based on Mobile Exhaust Emissions Standards 
for passenger vehicles. 

3. Based on National Automotive Research 
Black Book for ten most recent available 
calendar years. 


Chevrolet, Pontiac, Oldsmobile, Buick, 
Cadillac and GMC Truck are trademarks of 
the General Motors Corporation. 


GM'S PARTNERS IN QUALITY 
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Fire over Kuwait 
As six million barrels of oil a day go 

up in smoke in the Kuwaiti desert, 
“hellfighters” from Houston do battle 
with 1,500°F heat in the the blaze of 
the century. With a water shortage, 
dynamite is nixed in favor of liquid ni- 
trogen. Here’s an eyewitness account. 


| COVER STORY № 


SEPTEMBER 1991 
Founded in 1872 / Vol. 237, No. 3 


Electronics 
as your copilot 


Lost again? Computerized navigation sys- 
tems use a single compact disc to store map infor- 
mation and directions, chart your progress, and even 


give traffic alerts so that you can go home again. 
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Laptops go 


portable computers with cellular-radio 
telephones to create complete on- 


E wem 


More and more companies are packaging 


Weather 
forecasting 


The $3 billion modernization of the 
nation's weather service includes new 
satellites, advanced radars, and 
sophisticated computers—though 
there will still be gaps in coverage. 


the-go communications systems. a =. : ge 
This trend may change the A—— ш "P 


way Americans do business. 
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From The Editor 


he Kuwaiti oil well fires are burn- 
T ing over an area the size of Man- 

hattan. Above the flames, thick 
black smoke rises—a mist of micro- 
scopic oil droplets and poisonous gases. 
More than 600 oil well fires were set by 
retreating Iraqi troops. On the scene to 
fight these fires are the likes of Red 
Adair, Boots Hansen and Coots 
Matthews—legendary “hellfighters” of 
Texas oil field fame. 

J. M. Kelly, who reported this month's 
cover story from the Burgan oil field 
complex, gives us an eyewitness account 
of how high technology is coming to the 
rescue. Steadily, but slowly, the timing 
wells are being extinguished. 

Preliminary reports from scientists 
on the environmental effects of the oil 
fires now paint a somewhat brighter 
picture than the one first drawn. It ap- 
pears that the smoke, though thick 
enough to turn daytime skies as black 
as night, is unlikely to linger in the sky 
or to travel beyond the immediate Gulf 
| area. Furthermore, National Science 
| Foundation (NSF) scientists reported 
recently that the levels of toxic, acid- 
rain-causing sulfur pollutants are low- 
er than anticipated. 

In May and June, U.S. scientists 
| flew through the dense, oily plumes 
above Kuwait and hundreds of miles 


` Giff Goudey of MIT (top left) shows off the Sea 
Beaver to Executive Editor Richard Stepler. First 
place went to Subasaurus and team (bottom). 
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downwind. The data they collected 15 
the subject of debate by environmental- 
ists and requires further analysis. No 
one doubts, however, that there is a toll 


to be paid. “After the fires are out,” says | 


Lawrence Radke, of the National 
Center for Atmospheric Research, who 
led the NSF team with Peter Hobbs of 
the University of Washington, “much of 
the southern half of Kuwait may be 
coated black where once it was white.” 


M eanwhile, in 20 feet of water off 
the beach at Singer Island, 
Florida, 34 human-powered 
submarines—the “wet” variety that 
called for a two-person scuba-equipped 
crew in the flooded vessel—vied 
against each other and the clock for 
honors at the Second International 
Submarine Races. The results are now 
in: Subasaurus, the craft sponsored by 


Benthos, Inc., an undersea technology | 


corporation in North Falmouth, Mass., 


took top honors and a $5,000 prize | 


based on speed, innovation, and cost 
effectiveness. 

The Florida Atlantic University en- 
try, FA U-Boat, achieved a record- 


breaking 4.71 knots, or 5.4 miles per | 


hour. Remember, only human propul- 
sion was at work. Team Effort, featured 
on our July cover, won prizes for inno- 
vation and for best launch and recovery 
system. Our annual POPULAR SCIENCE 
Engineering Excellence Award—a 
$2,000 scholarship—was presented to 


| Massachusetts Institute of Technology 
| | whose students designed, built, and 


raced the Sea Beaver. The smallest and 
lightest of the subs, with carbon fiber 
blades mounted on an articulated tail, 


© | the Sea Beaver finished fifth overall. 


tion you're interested in, we've got 

Contributing Editor Jim McCraw's 
second installment of “Cars to Come" 
—this time it's the five-year outlook for 
the imports. McCraw also offers the in- 
side story on Chrysler's sports car ex- 
trordinaire, the Viper. While he hasn't 
yet taken a turn behind the wheel, 
McCraw did ride shotgun for several 
125-miles-per-hour-plus laps at Indian- 
apolis Motor Speedway. Corvette own- 
ers: Are you listening? 


| i f its more conventional transporta- 
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JOIN THE AIR FORCE 
AND SEE THE WORLDS _ 
MOS T EXOTIC TERMINALS. 


Terminals that push pilots beyond their limits. 

Terminals where dogfights are played out 
with sweaty realism. 

m Terminals where futuristic aircraft designs 

are modified in just seconds. 

15 all part of the most sophisticated 
computer technology in the world. 

fee — Andifyou have 
the desire m Ба үт you could become 
а part of it. 

Youll receive not only the highest-quality 
technical training, but guaranteed hands- -on 
experience. Use equip- 
ment and technology 
so advanced, it may 
be years before the 
rest of the world even 
reads about it. 

But theres much 
more to the Air Force 
than mainframes and megabytes. 

We offer equally exciting opportunities in to- 
days most sought-after fields. Electronics. | < 
Medicine. Aircraft mechanics. Communications. Over 200 careers in all. 

Plus the chance to pick up college credits or 
even an Associate of Applied Science degree 
in the fully-accredited VERI oq 7 
of the Air Force. | 


Interested? Give us а call at 


1-800-423-USAF Youll find there are 4 
some terminals where WA BR 
get off the ground. AIM 


Getting ahead 


| | I would like to own a Ford Contour 


(“Back to the Future," June]. Its tech- 
nologies, design, and sales potential are 
ahead of anything foreign. Ford should 
speed up its plans and offer a real, new 
challenge to the world car competition 
as well as bring first-class innovation 
back home. 

S. L. Groff, Butte, Mont. 


Priority: our backyard 
There's one point you neglected in 
"High-Wire Act in the Rain Forest" 


[June]. Unknown to most of us, there is 
a North American rain forest stretch- 


Readers Talk Back 


few left that still have it.—Lt. Col. Mike 
Gannon, U.S. Air Force public affairs 
officer, the Pentagon, Washington, D.C. 


Why doesn't it melt? 


If an ordinary glass windshield absorbs 
39 percent of the radiation impinging 


| on it, every windshield would melt in a 


| short time. What becomes of the ab- 


ing from the northern California coast .| 


to Alaska. The rain forest is being sys- 
tematically cleared by large lumber 


| companies, causing many forest-canopy 


species to die right here in the United 
States before we can discover their na- 
ture and value. 

Ben Alexander, Olympia, Wash. 


Vertical or horizontal? 


The illustrations in "Now Playing in 
Japan: High-Definition TV" [May] show 
the striped vertical patterns of the RGB 
phosphors—one being quite coarse, the 
other much finer. But the caption refers 
to these as “horizontal scanning lines.” 
These stripes have nothing to do with 


| horizontal scanning lines. 


Harvey DeGering, Vancouver, Wash. 


The vertical lines in the insets are a re- 
sult of an image-scanning process used 
to obtain the pictures, and the vertical 
phosphor stripes. The caption isnt refer- 
ring to these vertical lines.—John Free 


Pattern problems 
Most, if not all, F-4Gs now have a gray 
camouflage pattern on the underside, 
not a green camouflage pattern like the 
one you used in your diagram [“Wild 
Weasels," May]. 

John Sweetser, Bakersfield, Calif. 


| There are three camouflage patterns on 


Air Force planes today: a brown-and- 


| green camouflage with a dingy white 


under-painting; an all-over light-gray 
camouflage, for air-to-air combat; and a 
green-and-brown wraparound pattern. 
The last pattern—which was used in the 
POPULAR SCIENCE diagram—was last 


6 • POPULAR SCIENCE SEPTEMBER 1991 


sorbed solar radiation [^Coming for 
Cars: Smart Glass,” April]? 

Steven W. Stahler 

Associate Professor of Physics 

Massachusetts Institute of Technology 

Cambridge, Mass. 


The heat absorbed by windshields is 


simply re-radiated, making the heating | 


effect temporary.—Dan McCosh 


Weighty matters 
The "Certificate of Origin" for my Ford 
Crown Victoria says that it weighs 
3,634 pounds. That isn't more than two 
tons, as was stated in "Traditional 
Values" [June]. How do you explain the 
difference? 

Gerald Eagan, Los Alamos, N.M. 


POPULAR SCIENCE weighs all cars test- 
ed to determine the actual weight and 
weight distribution. You are apparent- 
ly looking at the shipping weight— 
which is determined without gasoline 
or other liquids—rather than the curb 
weight. 


Why does the new high-tech V8 in the 
Crown Victoria come up short by two 
mpg in highway fuel economy when 
compared with the 36-year-old Chev- 
rolet engine? 

John Н. Boulet, River Grove, Ill. 


It’s the 210-hp engine that makes the 
new car burn more gasoline. 


The new Chevrolet Caprice is ugly. The 
stylists (for want of a better term) 
grafted a Jaguar front to the worst ex- 
ample of aerodynamic body work cur- 
rently available. “Shamu” is hopefully 
an endangered species, one that will be 
extinct soon. However, Ford has done a 
competent job in transforming an early 
RX-7 into the new Crown Victoria. 
Neil Robbins 
Corner Brook, New Foundland 
Canada 


applied to planes in 1989, so there are 
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The Lufkin power tape is as 
well built as it is easy to use. Which 
makes ita tape you'll be comfortable 
using for a long, long time. 


(Cooperlools) 


€.1991 Cooper Industries, Inc. 


Readers Talk Back 
Royalty ripoff? 


On one hand, people deserve the right | 


to technology for making a professional- 


quality recording [^The Second Coming 
of the Digital Cassette," June]. On the 


other, the digital cassette recorder is a | 
prime example of a perfectly good tech- | 
nology with little potential for good and | 


much potential for harm to the music 


| industry. As a writer I can sympathize 


with companies for the loss of royalty 
revenues. 
William Warren Pitts, Bowman, Ga. 


Electric cars revisited 


In “Electric Car Showdown in Phoenix" 
[July] you called zinc-air “among the 
hottest battery prospects for practical 


bustion engines are 15- to 18-percent ef- 

ficient. In addition, it's easier to control 

emissions from one source, the electric 

power plant, than from several million 

sources, cars. The future is electric, and 
it's clean. 

Thomas D. Morron 

Vice President 

Customer Services and Marketing 

Edison Electric Institute 

Washington, D.C. 


Digging for "gold" 


| I was disappointed to read that we may 


electric cars." I'd like to point out that | 
there's no need to wait for a *magic" | 


air CRX is an impressive effort, it's still 


| new-technology battery. While the zinc- | 


only a $90,000 prototype. Plain old lead- | 


acid batteries, however, have been part 
of practical electric cars for years. 

Michael P. Brown, President 

Electro Automotive, Felton, Calif. 


Like dozens of other articles Гуе seen on 
electric cars over the years, “Electric 
Car Showdown in Phoenix" focuses on 
batteries. The battery, although fine for 
an interim energy solution, is far from 
the ideal source of electricity, especially 


| for a heavy-drain device like a car. The 


fuel cell, however, converts fuel directly 
into electrical energy, bypassing the 
multiple energy changes from fuel to 
motion that are needed by batteries. 
You still have to spend energy to ex- 
tract, refine, and distribute the fuel. But 
as we have proven with petroleum, you 
can bring that energy-cost ratio down to 
an acceptable level. 
Keeble H. McFarlane 
Scarborough, Ont., Canada. 


Didn't you mean to say the 1915 Detroit 
Electric car, rather than 1935 [*Electric 
Vehicles Only,” May]? 

Hoyt Curtin, Westlake, Calif. 


A handful of Detroit Electrics were built 
in 1935; in 1915, there were about 20 
manufacturers.—Dan McCosh 


In the July issue, you ran two reader 
letters critical of electric vehicles on en- 
vironmental grounds. Let’s not let mis- 
information foul the air any worse than 
our cars already do. Electric vehicles 
have been shown to have total emis- 
sions that are at least 95 percent less 


than their internal-combustion counter- | 


parts. That’s because electric motors are 
96 percent efficient, while internal-com- 
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never completely eliminate the need to 
bury garbage in landfills (“Science 
Newsfront,” June]. Still, it’s encourag- 
ing to know that “garbage mining” is be- 
ing considered: Landfills should be put 
to better use than to provide digs for fu- 
ture archaeologists. 

James T. Sizemore, Romeoville, Ш. 


Packing with popcorn 


Eco-Foam packaging, which decompos- 
es when saturated with water [“What’s 
New,” May], brought to mind a natural 
packing product: popcorn. It’s effective, 
inexpensive, and can be composted. Are 
we so focused on making money that we 
overlook environmentally compatible 
alternatives? 

Bradley M. Johnson, Aberdeen, Md. 


The Popcorn Institute in Washington, 
D.C., says that because popcorn is food, 
the Food and Drug Administration is 
concerned that people may munch on 
corn that was intended only as packag- 
ing material—and that popcorn could 
become contaminated or riddled with 
insects. The corn may also attract ro- 
dents if stored in warehouses. Solutions 
тау be to treat the popcorn with an un- 
appetizing smell, or to simply include a 
"Do Not Eat the Popcorn" sign in the 
package.—Judith Anne Yeaple 


Food for thought 


I hope that the organizers of the Au- 
stralian “green” Grand Prix [“Automo- 
tive Newsfront,” May] will try to 
improve their method of judging emis- 
sions. Certainly, large amounts of car- 
bon dioxide are generated in the pro- 
cess of supplying food for human- 
powered racers—a fact that ruled out 
such participants. But wasn’t the un- 
derlying goal to find a way for humans 
to reduce our impact on the environ- 
ment? As long as we have to eat to sus- 
tain ourselves anyway, we might as 
well use some of that energy to move 
ourselves around. 

John Riley, Toronto, Ont., Canada 


Boats and beer: bad blend 


I was surprised to find a casual 
reference to drinking and boating 
[^Dr. Langs Amazing SWATH Boat,” 
April]. Surely Dr. Lang is intelligent 
enough to be able to recognize the 
dangers of mixing alcohol with any 


form of transportation. 
David Titus 
Halifax, Nova Scotia 
Canada 


A question of force 


In The Big Bang [“Automotive 
Newsfront," June], you quote an esti- 
mate of the force on a crash victim's 
chest to be 25 to 30 g's. Surely, you 
meant deceleration of 25 to 30 g's, be- 
cause g's are units of acceleration. To 
determine the force, you multiply the 
deceleration by the crash victim's 
mass; therefore, drivers of different 
sizes would experience different forces 
in a crash. 
David B. Naharin, M.D. 
Danville, Pa. 


Corrections and editors' notes: Joe 
Williams designed the parafoil in "The 
Sky's No Limit" [July]: Bill Tyrell 
worked on constructing and flying the 
kite. 

In “The Technology of Desert Storm" 
[June], a photograph labeled as an M1 
tank with a mine plow is really an 
M728 Combat Engineer Vehicle push- 
ing a mine-clearing rake. 

The callouts for Sharp’s liquid-crys- 
tal panels in "Wall-size TV From Tiny 
LCDs" [June] should match the red, 
green, or blue colors passing through 
them. The panels were mistakenly la- 
beled from a Sharp diagram that 
showed different locations for each 
panel color. In addition, Sanyo's in- 
dustrial-model LCD television projec- 
tor, PLC-100NS, has 100,450-pixel 
panels. 

The Robo-lamp in July's "What's 
New" was designed by Peter Besselink. 

An item in the July “Home News- 
front" incorrectly stated that New York 
and California have banned finish-re- 
moving products containing methylene 
chloride. 

DeLorme Mapping's combination 
Global-Positioning-Satellite receiver 
and map data base [What's New,” 
Aug.], is now called the GPS MapKit. 

The correct price of the GEOscope 
microscope by Super Science ["What's 
New," July] is $40. 


Address letters to Headers Talk Back, POPULAR SCIENCE, 2 
Park Ave., New York, N.Y. 10016. Or fax your letter to us at 
212-779-5468. Letters may be edited for space and clarity. 
We regret that we cannot answer unpublished letters. 


© Coty, NY 1989 
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ALARM CHRONOGRAPH WITH SEIKO SMART CALENDAR AND UNIQUE ELAPSED TIME INDICATOR TO 1/10 SECOND. 
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WHATS 


EDITED BY MARCELLE M. SOVIERO AND JUDITH ANNE YEAPLE 


Сиси САНАН 


Panasonic 


GRAM DIRECTII 


Passengers fo баней future "su- 
perhub” International Airport will en- 
ter a 400,000-squareoot terminal 
reminiscent of the snow-capped 
Rocky Mountains. Sunlight will pen- 
etrate the roof—a double layer of 
Teflon-coated glass-fiber—to lessen 
lighting and heating requirements. 
To reduce delays, three planes can 
arrive and three can depart at one 
time. Nonintersecting runways will 
limit the potential for ground colli- 
sions. The 53-square-mile $2.4-bit 
lion airport is due to open in 1993. 


POPULAR SCIENCE SEPTEMBER 199] 


HAND-HELD 
DIRECTOR 


Panasonic's PV-PG100 LCD Program 
Director makes it easy to program 
vour VCR. The $49 wireless unit has 
a dear, simultaneous display of cate- 
gories—date and time, for exam- 
ple—and rotary knobs that let you 
dial in each setting. Pressing the 
transmit button after programming 
sends the information to the VCR. 


The Pinnade—a stovetop ventilation system—can be electronically raised and 
lowered, disappearing into the countertop when not in use. It сап be installed with 


most stove tops and uses only 20 percent of the cabinet space below. Prices: 
$675 to $810. Dacor, 950 S. Raymond Ave., Pasadena CA 91109-7202. 


CD JUKEBOX 


Designed as a home jukebox, Pioneer's PD-TM1 
= a is ће first three-magazine, multi-play compact 
e g1 0. R&A. û se disc changer that plays up to 18 discs continu- 
=e ae ously. Its memory-hold feature maintains listen- 
er's programs and selected volumes while its 
magazine hHite scan gives rapid audio sampling 
and programming of CD cuts. Price: $510. 


CONTROLLER 


Patrons of New York's Peninsula 
Hotel have an added bedside conver 
ience: the Inncom IR 2020, а wire- 
less infrared console that lets them 
control the TV, lighting, and temper- 
ature. A clock, radio, and phone 
round out the system. Information is 
displayed on the touch screen in six 
languages. The hotel plans to add a 
data port for PC or fax hookup. The 
Peninsula Group, 700 Fifth Ave., 
New York NY 10019. 


ARTERY SCRUBBER 


The Rotoblator, а diamond-coated catheter powered by an oir turbine, spins 
through blood vessels, “sanding” off inelastic diseased tissue, or plaque, while 
sparing elastic tissues. The bloodstream then eliminates the plaque. Heart 
Technology, in Bellevue, Wash., claims that its wire-guided device causes less ves- 
sel damage than traditional balloon angioplasty therapy and can be used when 
that treatment would be impractical or ineffective. 


FORKLESS 
CYCLE 


The center hub steering on Bimota’s 
handmade 906-cc Tesi motorcycle 
eliminates the need for a bulky ex- 
tension on the bike's chassis, cutting 
steering mass in half. Improved ham 
dling and braking are the benefits of 
this technology. There are only 140 
Tesis made worldwide, and just 30 
оге available in the United States, 
which may account for the bike's 
$40,000 price tag. Roscetti Corp., 
105 W. Somerdale Rd., Somerdale 
NJ 08083. 


INTERACTIVE 
The P-VCR—controlled ма a PC 
running МЕС5 Multimedia 

Toolkit —]4ets you mix charts and 
text with video footage to create 
mixed-media presentations. 
Additional software can be used to 
develop training programs. Price: 
$2,100; $150 for Toolkit. NEC 
Technologies, 1255 Michael Dr., 
Wood Dale IL 60191. 


PRESTO-PHOTO 

The Showbox photo frame from Burnes of Boston stores and displays up to 40 
photographs in a slide out drawer. You advance the Showbox to the next picture 
by opening and shutting the storage drawer. The frame will be available next 
month in 3 '/; x 5- and 4 x 6-inch sizes and will cost $20. Each can accommo- 
date photos of slightly varying widths. 
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GREEN LIGHT 
Sylvania's fluorescent bulb, at 6.75 
inches long and 2 inches in diame- 
ter, is said to be the smallest yet. It 
consumes only 18 watts of energy 
(most incandescents use 75 watts), 
has a 10,000-hour life, and fits 
standard sockets. GTE Sylvania 
Lighting Division, 100 Endicott St., 
Danvers МА 01923. 


Hughes Aircraft Co.'s АК-100 Sound Retrieval System plugs into an existing hii set- 
up, creating three-dimensional surround-sound effects using only two speakers. The 
$449 add-on component, available through hi-fi dealers later this fall, produces this 

multispeaker effect from both broadcast and recorded sound sources. 
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Sony's My First Sony Animation 
Computer connects to a TV so chil 
dren ages 6 and up can create color 
figures and move them cartoon-style 
across the screen. Forty-two shapes, 
14 figures, color options for figures 
and background, and various direc- 
tional cues aid the first-time user. 


Price: $220. 
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MAKING 
WAVES 


This 150-footiong apparatus has 
48 panels that generate turbulent, 
damaging three-foot-high 
waves—the kind found on the 
open seas. Part of а joint project be- 
tween Texas A&M and the 
University of Texas at Austin, the de- 
vice will help engineers find solu- 
tions to such problems as anchoring 
offshore platforms in water 6,000 
feet deep or more. Solutions would 
ultimately allow exploitation of two 
large deposits in the Gulf of Mexico. 


JUST FOR FUN 


Designed by German art students and built un- 
der а Volkswagen-funded "Fun Car" project, the 
Vario | (left) and its sister concept car Vario Il will feature four-wheel drive, 

offer a variety of engine options, and rest on the already-proven VW Golf Syncro 
chassis. VW could offer the bare platform for sale to specialist body makers for building low- 


volume niche cars. 


JIM SAKAI 


A fistful of flavor 
for small change. 
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HER ГИ УГА 
it HALTE Pos cM ER - m 8H x 
ШИШИШИ, Filters: 14 mg. "tar", 1.1 mg. nicotine 
ам. per cigarette by ЕТС method. 


SURGEON GENERAL'S WARNING: Cigarette 
smoke Contains Carbon Monoxide. 


PlugHugger offers a new twist on 
childproofing and security. The $10 
device locks onto any two- or three- 
prong 110-volt plug to prevent 
appliances, tools, and computers 
from being connected to a power 
source. Unique Products, 2228 S. 
El Camino Real, Suite 175, 

San Mateo CA 94403. 


we difec tical cures 
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WiIDE-BODY 
FAX 


Heralded by the Guiness Book of 
Records as the world's largest fac- 
simile machine, the $14,000 


^; WideFax measures 44 by 38 by 10 


inches and transmits 24-inch-wide 
documents up to 200 feet long. It 
reduces oversize documents such as 
blueprints or transmits them in 
same-size 8 '/rinch strips for receipt 
by standard-size fax machines. It ol 
so functions as a copier. WideCom 
Group, 55 City Centre Dr., Suite 
542, Mississauga, Ont. LSB 1M3. 


TECTOR 

Cobra’s $320 RD-6000 Solar 
Stealth two-band radar detector runs 
on о nine-segment solar panel. Its 
nickelcadmium batteries store ener- 
gy for up to 30 hours on a full 
charge, for use on cloudy days and 
at night. Cobra, 6500 W. Cortland 
St., Chicago IL 60635. 
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EVERYBODY COMPUTER 


The IQ Unlimited Computer from Avantech Electronics comes sans monitor; it con- 
nects to a home television set. The computer has 128 kilobytes of random access 
memory and 12 built-in software programs, including a word processor, spread- 
sheet, data base, and educational games—all for about $200. Video 
Technology 380 W. Palatine Rd., Wheeling IL 60090-5831. 


Cinquecento 


BABY НАТ 

Fiat has re-engineered the “cinquecento,” its famous 500 model. The mere 10.5- 
footlong stretched wheelbase and minimal body overhang offer surprisingly gen- 
erous interior space and legroom for four adults. The car is now front-engined, 
with a standard fuelinjected 704-cc 31-hp flat twin. An optional 903-cc 41-р 
four has a 90-mph top speed. The Fiat 500 is available only in Europe. 


On the 25th Anniversary of STAR TREK? Paramount Pictures Presents 
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TO BOLDLY GO 
WHERE NO MAN 


HAS GONE BEFORE. 


The first pewter re-creation ever author- 
ized by Paramount Pictures of the most 
famous starship of all time. 


The Starship Enterprise." Symbol of the eternal 
quest to explore new worlds. 

Now, the starship that carried Kirk, Spock 
and McCoy to the far reaches of the galaxy can 
be yours. Announcing the first fully authorized 
pewter re-creation of the starship that has 
inspired millions. 


STAR ТАЕР 1.3. ENTERPRISE, and To Boldly Go Where 


j P Р 
Ма Man Has Gone Висенте аге Trademarks of På 


AUTHORIZED BY PARAMOUNT PICTURES 


The Franklin Mint 
Franklin Center, Pennsylvania 19091 


Yes, | want to take advantage of the unprecedented opportunity 
from Paramount Pictures to acquire the only authorized and fully 


authenticated pewter replica of the Starship Enterprise.” The 


reproduction is hand-cast in fine imported pewter, hand-chased 
and hand-rubbed to a classic patina, and accented with crystals 


y 24-karat gold. 
need send no money now. | will be billed for my deposit of 


$3 
dad 
Û 


$3 9." each, after shipmen 


Pia my state sales тах and а one-time charge of 53. for shoping and handling 


Each replica of the Starship Enterprise is accompanied by a Certificate of 
Authenticity with Gene Roddenberry's signature 


* prior to shipment and men in 4 equal monthly installments 


ORDER FORM 


ж* 
aX X y. 


Aglow with 24-karat gold 
electroplate and sparkling with 
crystals, the Starship Enterprise 
is shown smaller than actual size 
of approximately 10" in length. 


Precisely reproduced with assistance from 
STARTREK creator Gene Roddenberry. 

Sculptured and handcrafted in fine hand- 
finished pewter. The main sensor and navi- 
gational deflector glow with 24-karat gold 
electroplate. The top propulsion units blaze 
with fiery red crystal cabochons. 

Available only on planet Earth, and only from 
The Franklin Mint. 

Priced at $195. 


AUTHENTICATED BY GENE RODDENBERRY 
Please mail by Бара 30, 1991 
SIGNATURE 
MR/MRS/MISS 
ADDRESS 


CITY/STATE/ZIP 
12135-180 
THIRTY-DAY RETURN ASSURANCE POLICY 
If you wish to return any Franklin Mint purchase, you may do so 
within ЗО days of your receipt of that purchase for replacement, 
credit or refund 


TOUGH 
LIGHT 


The $180 water-resistant Survivor 
flashlight is designed to work under 
challenging environmental condi- 
tions. Its halogen bulb emits a 
10,000-candlepower beam, and its 
nickel-cadmium batteries recharge 
up to 1,000 times in less than an 
hour, even in extreme temperatures, 
says Streamlight (1030 W. German- 
town Pike, Norristown PA 19403). 


The J-Dream whirlpootshower has a 
steam nozzle, 16 jets, three shower 
heads, and а cascading waterfall 
that massages your back when you 
sit in its molded seat. The functions 
are programmable via an electronic 
control panel. The $9,500 shower 
fits into the space of a five-foot bath- 
tub. Jacuzzi, 100 М. Wiget Lane, 
Walnut Creek CA 94596. 
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The M2 bicycle trame is the first to 
contain Duralcan, an alloy of alu- 
minum oxide particles and alu- 
minum often used in satellites. The 
$950 frame is 10 percent lighter, 
20 percent stiffer, and 8 percent 
stronger than an aluminum frame, 
claims Specialized Bicycle 
Components (15130 Concord Circle, 
Morgan Hill CA 95037). 


LIGHT BIKE 
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Select the auto mode on the String Ray, a desktop light sculpture, to create three- 
dimensional neon displays that change shape every 10 or 30 seconds. Switch to 
the manual mode and you соп manipulate the отеппо-Ке arms to create your 
own designs. The $130 device comes with a 12-volt AC adapter. With Design In 
Mind, 9660 Topanga Canyon Blvd., Chotsworth CA 91311. 
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(A|GE Halogen Headlights апа Replace- 
ment Bulbs 
Low beams. H4656, H5006, H4703 ої 
High beams H4651. H5001, H4701 

5.97 Pa 
Dual beams and composite pulbs...H602 *, 
146054, H9004, H9005, Н9006 
Your C ОСЕ 10.97 еа 


[B| Bench Top 63-piece Tool Set. Includes 
y“ ratchet 74 " socket, pliers, adjustable 
wrench and SC rewdriver DIS 38.00 


Black & Decker Power Driver. 
Features high-torque turnind power for 
heavy duly tasks. Included 15 5-piece 
accessory set. Great for pilot hole drilling, 
nut running, апа screwdriving tight spaces 
#9056 29.99 


On sale August 25-September 7, 1991, 
at all U.S.A. Kmart stores. 


The quality you need, 
the price you want. 
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K MART 
ADVERTISED MERCHANDISE POLICY 
Dur firm intention is to have every advertised 
lem in stock on our shetves. IT an advertised 
price is not available for purchase due to any 
untoreseen reason, Kmart will issue a Наш 
Check on request for the merchandise (one item 
ог reasonable famiy quantity) to be purchased 
at the sale once whenever available or will sell 
yüu а comparabie nuality fem al а comparable 
reduction in prce 


25-5е 
stores. 


August 
с А Kmart 


VCR DOUBLE-TAPE 


` Toshiba Corp.'s BS Arena Twin super VHS videocassette гесогје—Јороп 5 an 
swer to Go-Video's dual deck—tholds two cassettes that can be programmed indi 
vidually and simultaneously. In the unit’s extended mode, it can record and play 
for up to 16 hours. Available only in Japan, it costs about $1,200. 


Pump IT UP 


This 1 ]-ounce refillable plastic bottle 
sprays like an aerosol using non-pol- 
luting air pressure. When you hand 
pump the mechanism at the base of 
the bottle, liquids such as paints, 
cleaners, or air fresheners are put un- 
der 11 pounds of pressure. Sold indi- 
vidually and to product manufactur- 
ers, the bottle costs $4. Inter 
Airspray, 908 S. Tryon St., Suite 
2200, Charlotte NC 28202. 


The Maui E-Ticket, a 55-footdong tri-hulled sightseeing craft, has 22 viewing ports 
in its subsurface pontoons through which 44 passengers can observe undersea 
life. Operating from Maui's Lahaina harbor, the boat has 10 halogen lights to 
illuminate the ocean depths and engines that dampen noise to prevent distur- 
bances to marine life. 


WOODEN 
SCREAMER 


Cedar Point amusement park in ДР 
Sandusky, Ohio, boasts the tallest У, 

and fastest wooden roller coaster d —_— , Е 
with the longest drop. The 160-foot PERS 
tall Mean Streak, which required 1.7 


XTRA-GRIP 


million board-feet of lumber to build, Eight serrations in the open end of a Flank-Drive Plus wrench transfer torque to its 
offers daredevil riders about a sides for a claimed 40 percent increase in turning power over non-serrated 
three-minute ride on a nearly wrenches. A set of 11 wrenches, in */einch to 1-inch sizes, costs $318. Snap-on 
mile-long track. Tools Corp., Kenosha WI 53141-1410. 
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WHATS NEW 


WEDGE-SHAPED WAKE-UP 


Proton’s latest RS-325 clock-radio combines a sleek wedge shape and an LED dis- 
play with all the benefits of past models, including two separate alarms, gradual 
wake-up, and a light sensor that adjusts the display to compensate for ambient 
light. A battery backup keeps the correct time in the event of a power failure. 
Price: $110. Proton Corp., 5630 Cerritos Ave., Cypress CA 90630. 


EMERGENCY 


Halter International's Combo-60, a 
60-foot-ong emergency vessel strate- 
gically docked in New Orleans, is co- 
pable of speeds up to 40 knots for 
rapid deployment to dock fires and 
oil spills. The designers claim that its 
four oil pumps recover up to 32,000 
barrels of oil per hour; maximum 
towable storage capacity is 160,000 
gallons. Water pumps discharge 

44 800 gallons per minute. 
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Using two-way radio technology, the Remote Key lets you control ond monitor your саг en- 
gine, air conditioner, defroster, locks, and lights—from up to 2,000 feet away. It also has а 
built-in security system with a paging beeper that alerts you to attempted tampering. Price: 

$999 plus installation. RACE, 2229 Kingston Rd., Suite 204, Scarborough, Ont., MIN 118. 


To help alleviate roadway conges- 
tion, by 1993 Hong Kong com- 
muters will be able to travel to work 
ма о 2,625-footong linked system 
of 23 moving sidewalks and escalo- 
tors over a vertical rise of 443 feet. 
The canopied system will shuttle as 
many as 27,000 people each 
morning from a residential area to 
the business district over the hilly 
terrain; the walkway will reverse in 
the evening. The free trip should 
take less than 20 minutes. 


DIAL-A-STAR 


Three different eyepieces and one 2x doubling accessory are permanently at- 
tached to the Jason Rotary Power Telescope, providing six levels of fumble- 
free magnification. There are three models available, ranging in price from 
$206 to $324 and offering focal lengths of 720, 820-, or 1000mm. Jason 
Ҹо 9200 Cody, Вох 14930, Overland Park KS 66214-3259. 


RESERVE OFFICERS’ TRAINING CORPS 


You've got the potential. But it'll take confidence, 
initiative and self-discipline to really bring it out. 

Army ROTC is a college elective that'll help you 
develop those leadership skills, for success in college 
and in the military or civilian world beyond. 

Class time is about 2 to 4 hours per week. And in most 
cases, you're under no obligation until junior year. 

Shouldn't you find out more about ROTC? Call 1-800- 
USA-ROTC. Or contact your local University Professor 
of Military Science. It's your move. 


e 
* 


. ARMYROTC 


WHATS NEW 
LIGHT-WEIGHT RUNNER 


The carbon-graphite materials that lend strength and flexibility to the Stealth F-117A 
fighter plane have been incorporated into the HST Trainer running shoe for men. 
Eliminating material in the midfoot and connecting the carbon-graphite bridge across 
the midsole reduces the shoe's weight to 8.5 ounces as 
with 11 ounces for other "runners." Price: 
$90. Mizuno, 577 Airport Blvd., Suite 800, 
Burlingame CA 


ALL-TERRAIN RADIO 


Preventing theft isn't the only reason to take International Jensen's JS-9400 60- 
watt durable cassette receiver with you. Designed for heavy-duty use on land and 
sea, the $320 unit offers an anti-shock tape transport, a sealed morine-rated front 
panel, and a weather-resistant tape cover. International Jensen, 25 Tri-State 
International Office Center, Suite 400, Lincolnshire IL 60069. 


LIGHT 


ADAPTER 

ProLight lets you replace an incan- 
descent bulb with an energy-saving 
fluorescent in most lighting fixtures 
that use а wall plug. The $25 set 
has a screw-socket adapter, bulb, 
and waltplug convertor. Progressive 
Technology in Lighting, 581 Otawa 
Ave., Holland MI 49423. 


ICEBERG BUMPER 


The pursuit of crude oil won't be deterred by nature: Developed by four ой сотро- 
nies, the 1.23-million-ton Hibernia Field concrete gravity platform is ringed with 
16 teeth that engineers claim will deflect drifting icebergs and high waves. The 

platform, scheduled for completion in 1995, will stand 200 miles off the coast of 

Newfoundland in 260 feet of water at the southern tip of “iceberg alley.” 
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SOLAR SUN 
ROOF 


A sun roof now available on Audi 
coupes not only tilts and slides, but 
has a solar panel that in warm 
weather ventilates the parked car by 
powering exhaust fans. In cooler 
weather the solar energy recharges 
the car's battery. Twenty-eight photo- 
voltaic cells deliver up to 20 watts of 
power in strong sunlight. A similar 
sun roof is available in Japan on 
Mazda's new Sentia model. 


The Dremel MotoTool is a With the right bit and the right 
compact, high-speed rotary tool speed you can sand, carve, shape 
that really gets around. With vari- ^ and rout wood. Change the bit, 
able speeds, ranging from 5,000 adjust the speed and use the 

to 30,000 RPMs, and over 150 spe- Moto-Tool to grind, cut and deburr 


cially designed bits and acces- metal. You can even use it to shape 
sories, it allows you to complete and cut plastic or polish silver. 
all kinds of tasks, on all kinds If we were to list all the ways 
of materials. you could use the Dremel 


Round and round it goes. Where it stops nobody knows. 


Moto-Tool, this ad would go on 
forever. However, you can get а 95 
page, detailed guide that explains 
bits, speeds and 175+ uses, in spe- 
cially marked Moto-Tool boxes at 
Hardware, Home Center and Hobby 
Stores. Or write to Dremel, Marketing 
Dept., PO. Box 1468, Racine, WI 
59406-9989, for a free copy. 


DREMEL MOTOTOOL 


High-Speed. Rotary Tool 


©1901 Emerson Electric, Inc. 


“It expanded my horizons, 
without exceeding my budget: F 


“With PRODIGY,” there's a panorama 
of information, services, advice, 
and entertainment at my command. 
Hundreds of exciting features, and all for 
just $12.95 a month, with no online time 
charges. That means I can use PRODIGY 
without worrying that the meter is running. 


"The great graphics and friendly interface are 
real attention-getters. And the menus and 
cross-referencing features make it so easy, 
my whole family's involved. 


"There's so much to tell you about PRODIGY, 
І hardly know where to start. 


^We talk to other members. 
We all love the PRODIGY clubs where 
we exchange information about things 
we enjoy. The computer club is great 
because it keeps me up on the latest 
PC technology. My wife's favorite is the food 
club where she shares recipes and tips. 


“I do more shopping and banking 
in a lot less time. 
1 go window-shopping for ideas on PRODIGY 
and make purchases by keyboard instead — 4 
of by car. And when the bills arrive, no 
problem. With PRODIGY I can pay them 
right from my PC. It would take all 
day to tell you about all the exciting 
things I do on PRODIGY. 


"You gotta get this thing." 
The PRODIGY service, connected to your homé 
computer and phone 
line, has games, sports 
information, an encyclo- 
pedia, and much, much 
more. And, it's just $12.95 
a month, including 
30 personal messages? 


PRODIGY is available for ІВМ? or compatible, and Macintosh® 
computers, Call 1-800-776-3693, ext. 218, to find out where 
you can purchase a PRODIGY Service Start-up Kit tuom | 

now. Or look for PRODIGY already included gli Айн messages vg red m» n заав rape MISI n run 
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A laser beam fred into space helps astronomers mensure орай distortions caused by turbulence in the a 


mosphere; a deformable mirror 


corrects for the distortions. A distant double star that normally 


Edited by DAWN STOVER 


looks 


blurred and very faint (upper right) can be seen clearly when corrected with these adaptive optics (right). 


Laser guide star 


It’s difficult to see faint stars through 
telescopes here on earth, because at- 
mospheric turbulence distorts the 
light coming from the heavens. Find- 
ing a way to eliminate the effects of 
this turbulence is a top priority for 
astronomers. 

One way to correct these distortions 
is with adaptive optics. “These involve 
a very fast-acting deformable mir- 
ror—a mirror whose surface shape can 
change rapidly to match the optical 
image distortions caused by the turbu- 
lence,” explains Robert ©. Fugate, a 
physicist and technical director of the 
Starfire Optical Range at the U.S. Air 
Force’s Phillips Laboratory in New 
Mexico. Deformable mirrors were first 
proposed in the 1950s, and there are 
now approximately 20 in the world. 

Adaptive-optics systems measure 
atmospheric distortion by analyzing 
the light coming from a distant source 
—ideally, the object the astronomer 
wants to view—known as a guide star. 
The problem, says Fugate, is that 
most of the stars astronomers want to 
look at don’t produce enough light to 
| serve as beacons. 

The solution is to focus on an artifi- 
cial guide star—a laser fired in the di- 
rection of the object to be viewed. “Por- 


tions of the laser beam reflect back to | 


earth, providing scientists with infor- 
mation on the distortions caused by 
the atmosphere,” says Fugate. Two 
French astronomers published the 
concept of a laser guide star in 1985. 
But unbeknownst to the Frenchmen, a 
team led by Fugate had already exper- 
imentally verified the physics of the 
technique in 1983. The U.S. Depart- 
ment of Defense decided to declassify 
the research a few months ago. 

By using this artificial guide star 
system, Fugate and his colleagues 
have been able to make the stars 
they want to study appear more than 
25 times brighter than they other- 
wise would. First, Fugate’s team 
shoots a copper-vapor laser beam in- 
to the sky to study light reflected 
from a distance of about 6 miles. “We 
use a device called a wavefront sen- 
sor to measure the distortions caused 
by the atmosphere,” explains Fugate. 
A computer analyzes the sensor’s 
measurements and sends commands 
to more than 200 actuators, which 
apply enough pressure to a 0.05-inch- 
thick sheet of mirrored glass to de- 
form it shghtly to counteract turbu- 
lence distortion. The computer 
updates the information every few 
milliseconds. 

A laser guide star doesn’t work as 


well as a real star, Fugate says. Re- 
flected from a distance of only 6.2 
miles, the backscattered light at the 
edges of the telescope’s mirror arrive 
at a slightly different angle than the 
starlight. The effect is even more pro- 
nounced with telescopes larger than 
the 1.5-meter one now used at Phillips 
Laboratory. To use adaptive optics 
with a 3.5-meter telescope being built 
at the lab, Fugate plans to fire a laser 
beam much farther into space, strik- 
ing a layer of sodium atoms 56 miles 
above the earth. Tuned to the right 
wavelength, the laser should excite 
the sodium atoms enough to produce a 
yellow glow like that emitted by sodi- 
um street lights. The sodium layer is 
located above the earth’s atmosphere, | 
so it should provide more accurate | 
readings. 


Quicklime is a lemon 


A study just completed by the EPA and 
an independent contractor has disap- 
pointed researchers who hoped that 
quicklime—commonly used to make 
cement—might safely and effectively | 
destroy polychlorinated biphenyls | 
(PCBs). PCBs, once used as coolants in 
electrical equipment, were banned in 
1977 because scientists suspected 
them of causing cancer and birth de- 
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NICK å GIDGE DRAHOS: BIRD PHOTOS ІМС. 


Biology textbooks say the tasty viceroy butterfly (right) mimics the 


— (left) to 


| = 


being eaten by birds. But a recent taste test showed the century-old belief is wrong. 


fects. Already existing PCBs have 
proven difficult to destroy, however. 
Federal workers accidentally stum- 
bled upon the possible use of quick- 
lime when they added it to PCB-con- 
taminated sludge to solidify it for 
easier removal. Several months later 
they discovered the PCBs were gone. 
Some scientists believed the quicklime 
had produced a vigorous chemical re- 
action that transformed the toxic ma- 


| terials, leaving only safe byproducts. 


Now, after conducting further tests 
at its Risk Reduction Engineering Lab 


| in Cincinnati, Ohio, the EPA found no 


evidence for the chemical transforma- 
tion of PCBs. According to Trish Er- 
ickson, a physical scientist at the lab, 
“We were not able to achieve very high 
levels of PCB destruction in the lab 
tests we performed.” 

The EPA lab tested PCB-contami- 


nated soil in open and enclosed vessels. | 


Although the PCB levels in the soil in 
the open vessels were substantially 
lower after the addition of quicklime, 
tests in the enclosed vessels revealed 


that PCBs had escaped into the air, | 


where they appeared in high concen- 
trations. The finding was disappoint- 
ing, but Erickson says it could prove 
helpful in developing a new method 
of collecting PCBs.—Jeff Wallach 


Butterfly taste test 


In 1862, Henry Walter Bates pub- 
lished a theory explaining why two un- 
related species of butterflies may have 
identical wing markings. He surmised 
that tasty butterflies mimic unpalat- 
able ones to avoid being eaten by birds. 


An accelerator fires protons into a target, releas- 
ing neutrons. Slowed by heavy water, the nev- 
trons interact with circulating radioactive waste. 
A heavy, unstable isotope such as neptunium-237 
absorbs a neutron and is converted to neptunium- 
238. Before it can decay into plutonium, it ab- 
sorbs — = is pli я faim 
products. | 129, a fission product, absorbs a 
neutron and becomes iodine-130, which then 
decays into stable xenon. 


24 • POPULAR SCIENCE SEPTEMBER 1991 


The classic example of Batesian 
mimicry is the deceptive viceroy but- 
terfly, whose distinctive black-and-or- 
ange wings look just like those of the 
supposedly less-palatable monarch 
and queen butterflies. Although the 
vice-roy example has been published 
in biology textbooks all over the 
world, Bates never studied that par- 
ticular species. Nor had anyone else 
tested the viceroy theory until this 
year, when two zoologists at the Uni- 
versity of Florida tore wings off all 
three types of butterflies and then fed 
the butterfly abdomens to red-winged 
blackbirds. 


The zoologists, David B. Ritland 


and Lincoln P. Brower, discovered that 
the blackbirds didn't care for viceroys 


at all. In fact, they shook their heads, | 


drank a lot of water, and seemed agi- 
tated after pecking at viceroy bodies. 
In extensive tests, the birds rejected 
just as many viceroys as monarchs, 
and the birds found the viceroys less 
appetizing than queens. 

Ritland and Brower say that al- 
though the butterflies don't exhibit 


ACCELERATOR 


WASTE FEED 


STABLE AND 
SHORT-LIVED 
PRODUCTS 


Batesian mimicry, they may exhibit an- | 


other type of mimicry—Miillerian—in 
which two or more unpalatable species 
mimic each other for mutual benefit. 


Toning down nuclear waste 


Two government laboratories have pro- 
posed using a “Star Wars” particle ac- 
celerator to transmute nuclear waste. 
The technique would convert some ra- 
dioactive isotopes into stable elements 
and reduce the half-lives of others. 
Transmutation could shorten the 
required lifetime of a nuclear waste 
repository from 10,000 years to a few 


hundred years, says Gregory J. Van | 


Tuyle, a physicist in the Department 


of Nuclear Energy at Brookhaven Na- 


tional Laboratory in New York. 

Brookhaven’s transmutation scheme, 
called the Phoenix Concept, packs 
heavy isotopes into rods like conven- 
tional reactor fuel; radioactive iodine 
surrounds the rods. An accelerator 
fires protons into the heavy isotopes, 
and each proton hits several nuclei 
and frees about 50 neutrons, Van 
Tuyle says. 

The liberated neutrons could then 
have two reactions: If they strike 
heavy, unstable nuclei, those nuclei 
would undergo fission; if the liberated 
neutrons strike radioactive iodine, 
the iodine would absorb the neutrons 


and become stable xenon. The fission | 


reactions would also produce heat 
—enough to power the accelerator 
and more, Van Tuyle says. 

A Los Alamos National Laboratory 
team headed by Ed Arthur has pro- 


posed a system in which waste would | 
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If you ever wanted to drive one of these, 
Bosch will help you get started. 


Right now, when 
‚> you buy 
~~ a Set 
of Bosch 
Platinum pum Plugs, you'll get 
quicker starts, smoother acceleration 
and improved fuel efficiency. But 
that's not all. You will also get a 51 
rebate and automatically be entered 
into a drawing to win one of five 
all-expense paid trips to the world 
famous Jim Russell Racing Drivers 
School at Laguna Seca Raceway in 
Monterey, California. Transportation, 
lodging, meals and a three day 
Techniques of Driving course are 
all included in the trip. 
Five sweepstakes drawing winners 
will. leam тше Бал skills needed 
to maneuver 
the historic 
| 2.2 mile course 


that has 


Official Entry Form 
lj o -—————————————————————— 
Address: 
چ ن‎ Zip: 
Vehicle Owned: 


Enter the Bosch Spark Plug ر‎ eee ne 
Offer expires December 31, 1991. 


O Yes, I'd like the $1 rebate on the set of Bosch Platinum Spark Plugs | bought and 
would like to be entered in the sweepstakes. I've filled out this а entry form, 
enclosed my receipt with purchase price circled, and the UPC Bar Code from the 
Spark Иш) UE Send to: Bosch Spark Plug Rebate, PO. Box 1875-B, Young 
America, 99991-1879. 


[0 №, 1 don't want the $1 rebate, but ms enter me in the sweepstakes. Send to: 
Bosch Spark Plug Sweepstakes, РО. Вох 1389, Young America, MN 55594-1389. 


LJ Please send me more information on the Jim Russell Racing Drivers School. 


©1991 Robert Bosch Corporation, Sales Group. The Bosch name and symbol are registered trademarks. 


Get started with Bosch Platinum Plugs 
and get a1 rebate plus a chance for a trip 
to the Jim Russell Racing Drivers School. 


challenged the likes of Rick Mears, 
A] Unser Jr. and Michael Andretti. 
Of course, they've been driving 
and winning with Bosch plugs for 
years. And you can get the same 
winning performance with a set of 
Bosch Platinum Spark Plugs. So if 
you want spark plugs that perform as 


well off the track as they do on, don't 
settle for anything less than Bosch. 

After all, if you get started with a 
new set of Bosch Platinum Plugs 
today, you may find yourself start- 
ing a Formula Racer at Laguna Seca 
tomorrow. For the retailer nearest 
you, call 1-800-882-8101. 


Limit of one rebate per household. Good on purchase of Bosch Platinum Spark 
Plugs at retail locations or when Bosch Platinum is purchased where you 5 your spark 
plugs installed. Rebate Df IS Axe only on purchases m b DORT AES and 
postmarked i Janua an 19 where АШ D Allow 
redemption. ALL ENTRIES AUTOMATICALLY NTERED | SWEEPSTAKES | DRAWING. 

No purchase necessary to enter sweepstakes. Complete entry form or a 3" x 5" 
facsimile including name, address, city, state, zip code and mail to above address. 

Enter as often as you wish, but each а mi must је mailed separately. Sweepstakes 
entries must be postmarked D January 1 

oponsor not responsible for lost, Hn or delayed entries. Five prize winners 
will be selected in a random drawing no later than February 29, 1992. Winners will be 
ME by mail and required to sign an Affidavit of Eligibility and Release which must be 
completed and returned within 15 days of notification or prize will be forfeited an 
awarded to an alternate winner. Е will be paid for опе person. 

Prize includes bel ied odging, meals and a three y course at the Jim 
Russell Racin Tw chool. Approximate Retail Value $3,000. Sweepstakes open to 
all residents of U.S., age 18 or older and a licensed driver, except employees of Robert 
Bosch Corporation, their immediate families, affiliates, retailers or agencies. Robert 
Bosch Corporation, its affiliates, subsidiaries, advertising agencies and judging organiza- 
tions shall not be held responsible for injuries, losses or damages of any kind resulting 
from acceptance or use of prize. Void where prohibited, taxed or restricted. Subject to 
Federal, State and Local regulations. 

Odds on И depend on number of entries received. No transfers, substitutions 
or cash equivalent of prizes. All taxes are the sole responsibility of the winners. A list of 
winners can be obtained by sending a self-addressed, ey ed envelope to Bosch 
Sweepstakes List Request, PO. Box 1881, Young America, MN 55551-1881. Request 
must bê received by arch 15, 1992. 
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The Ultimate Spark Plug 


Be your own boss. 
Choose your own hours. 


With August West’s state-of- 
the-art equipment and proven 
techniques, you'll quickly learn 
how to clean and service chim- 
neys and flues and average $65 
every time. Easily added services 
can boost this much higher— 
typically to $130-$140 per service 
call. The potential is enormous! 

As a Professional Chimney Service 


Technician, you'll be earning as much as 


$1,000 a week working part-time. Many 
August West sweeps earn twice that 
each week when they work full-time. 


Why Clean Chimneys? 


There are nearly one hundred million 
chimneys, flues and stoves across the 
continent. Whether they are burning 
Gas, Oil, Coal or Wood, they all need to 
be cleaned. According to the National 


Fire Protection Association, they | 


should be cleaned and serviced at least 
once a year to prevent disastrous fires. 

There is an urgent need for this 
service. And there are very few sweeps. 


15 Years of Service 
For more than fifteen years, August 
West has equipped men and women to 


clean and service chimneys and flues. 


| promotion manuals and continuing | 


Chimney sweeps at one of the reqular August West training workshops. 


What You Should Know About Makina 
$1,000 a Week in Your Spare Time. 


We're a national company and 9096 of 
the chimney sweeps in the U.S. and 
Canada use our system. 


Fabulous Earnings 
Here's what your part-time weekly 
income could look like: 


2 service calls = $180 Mon 
3 service calls = $250 Wed 
3 service calls = $230 Fri 
5 service calls = $380 Sat Jerry Morelle, owner of Magic Dragon Sweeps, 
aa nas | leads an August West workshop. Beginning 
$1,040 weekly | sweeps learn how to clean and repair chimneys 
| and flues and sell fire protection supplies that 
Augus i'Wesi Racks Vou Up | generate a lot of additional income. 


Write for a Free Information Kit 
today or... 

Better still, pick up the phone and call 
us at this Toll-Free number: 


We provide you with training and 
support, workshops, newsletters, tech- 
nical marketing advice, advertising and 


access to the growing chimney sweep 1-800-225-4016 
| community. You have all the advan- | (In U.S. & Canada) 
Ask for Extension 2073 


tages of a franchise without any of the 


drawbacks! Copyright © 1991 August West Systems, Inc. 
| Send to: чини a 5 NM — 
| і ustin St., Box 658, ‚ 463 
No Strings Attached | Worcester, МА 01601-0658 


You keep all you earn. With August | 
West there are no franchise fees, no | 
commission payments. | 

For an investment of $2,995 you get | Name 
the tools, equipment, and promotional | Address 
materials you need to start earning | _ 
money immediately. | City ! 

Join the many thousands who have | ы Zip 
found personal freedom, success and 
the time to do the important things. 


Yes, please rush me your 
FREE Information Kit. 


| Phone | ) 
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circulate in a tank of heavy water sur- 


| rounding a lead target. Arthur suggests 
| that the system could be used to process 
| waste left over from the Department of 


Energy's production of plutonium for 
the military. It may also be applicable 
to commercial waste, he says. 
Transmutation has been known 
since the 1960s, but the idea of using 
an accelerator to drive the reaction had 
been considered inefficient. Accelerator 


designs developed for missile defense, | 
however, may make accelerator-based | 


transmutation practical. 
For transmutation to work, chemi- 


cal processes must be used to separate | 


the various elements in spent nuclear 
fuel. Some would go to the transmuta- 
tion system, others to a repository, 
and others would go back to reactors. 
The output from the transmutation 
system must also be chemically pro- 
cessed before being sent to a reposito- 
ry. American policy forbids reprocess- 
ing of commercial nuclear waste, 
because officials fear that plutonium 


could be stolen and used to make nu- | 


clear weapons.— Donald B. Marti Jr. 


Molecular man 


He's at least a hundred thousand 


times smaller than Tiny Tim. “Molec- 
| ular Man" is just 50 angstroms tall | 


(200 billionths of an inch) and 25 
angstroms from hand to hand. 

Peter Zeppenfeld, a visiting scien- 
tist at IBM's Almaden Research Cen- 
ter in San Jose, Calif., created the micro- 
scopic figure during a break between 
experiments. Zeppenfeld was working 
with Donald Eigler, the scientist who 
configured individual atoms for the 
first time last year, to spell out “I-B-M” 
(“Manipulating Atoms,” July '90]. 

To make the miniature man, Zep- 


| penfeld sprayed carbon monoxide gas 


onto a platinum surface cooled to 4°K. 


| He then used the probe of a scanning 
| tunneling microscope to attract car- 


bon monoxide molecules and slide 
them into position, one at a time. 
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Each of the 28 carbon monoxide 
molecules making up the figure is 
composed of a carbon and an oxygen 
atom. The carbon atom is attached to 
the platinum surface, and the oxygen 
atom is on top of the carbon. 


In a program designed to aid depleted 
salmon populations, researchers in 
the Pacific Northwest implant com- 
puter chips into the bellies of young 
hatchery-raised salmon. The chips en- 
able researchers to monitor salmon 
migration and manage water usage in 
ways that will help the fish. 

The implant—called a PIT tag, for 
Passive Integrated Transponder— 
consists of a chip etched with an iden- 
tification number, an antenna, and 
electronic circuitry. After being im- 
planted, fish pass through conduits 
built to carry them around dams, 
where four induction loops that encir- 
cle the conduits energize the computer 
chips by oscillating the magnetic field. 
This oscillation powers up the PIT 
tag, which transmits the chip's identi- 
fication number back to a scanner. 
The system works a bit like the price 
scanners used in grocery stores. 

Researchers match the scanned iden- 
tification number with information 
about the individual fish—such as 
where and when it was released into a 


stream and the types of vaccinations | 
it received. When a fish passes | 


through the detector, its identification 
number will give us its entire life 


history," says project leader Earl | 


Prentice of the U.S. National Marine 


Fisheries Service. The technology is | 


an improvement over earlier tagging 
methods, which required the fish to be 
killed to retrieve information. 

The tagging system is one of several 


tools now being used to time down- | 


stream migration, so that dam opera- 
tors can regulate water to help the 
salmon swim out to sea. Researchers 


can also use the information to track 


Identification tags, 
а Called PIT tags, injected 
„_ | into salmon help scien- 
© tists study migration 
| and survival rates. 
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“Molecular Man" is 200 billionths of an inch tall. 
Scientists created him by positioning 28 carbon 
monoxide molecules on a platinum surface. 


survival rates and correlate them 
with several variables. Such data are 
particularly important now that a few 
Northwestern salmon species are be- 
ing considered for endangered species 
classification.—Jeff Wallach 


Flounders that live in the icy waters 
of the North Atlantic produce a pro- 
tein that keeps their body fluids from 
freezing, even when the water tem- 
perature dips to 28°F. Using geneti- 
cally altered bacteria, a team of Vir- 
ginia scientists has recently produced 
a similar antifreeze that may some- 
day protect citrus crops and tomatoes 
from frost damage and prevent costly 
chemicals from freezing during shipping. 

Thomas Caceci, Thomas Toth, and 


Maria Szumanski of Virginia Poly- | 


technic Institute and State University 
in Blacksburg are not the first scien- 


tists to be interested in how flounders | 


and other cold-water fish survive 


EARL PRENTICE/NATIONAL MARINE FISHERIES SERVICE 


when the water in their blood and in- | 
side their cells ought to freeze: “In the | 


1960s and '70s, several biochemists 


studied the peptide [small protein] | 


that the flounders produce. We under- 
stand how the fish make it and how it 
attaches to ice crystals to keep them 


from growing. But no one has ever | 


tried to mass-produce it," Caceci says. 
Caceci's team used the fish protein 


Over а century ago, in the port 
of Gävle, Sweden, Victor The- 
odor Engwall started a company 
that led to a most demanding 
search. It became a quest that 
would span generations of Eng- 
walls. Even today they continue 
their obsession to achieve a cof- 
> fee blend that comes 

^» | as close to perfec- 
tion as possible. 
| Today, we invite 
' vou to share the 

TEM" Engwall obsession, 
Hiis T nol starting with a gift: 
the European-style Automatic- 
Drip Coffeemaker. It's an ideal 
way to enjoy the full, rich flavor 
of Gevalia® Kaffe quickly, sim- 
ply and at its finest. 

The Engwall family would 
have wanted nothing less. For 
they spent years tirelessly roast- 
ing and blending and tasting 
and testing the finest beans from 
the world's great coffee 
plantations. 

This grand achievement was 


rewarded with Gevalia’s appointment as e | 
purveyor to the Swedish Royal Court- 


TERE SO SURE GEVALIA KAFFE WILL BECOME 
YOUR SWEDISH OBSESSION, THIS ELEGANT 
GIFT IS YOURS JUST FOR TRYING IT. 


YOUR GIFT: 
THE EUROPEAN-STYLE 
COFFEEMAKER 


(RETAIL VALUE 339. 95) 


With your Trad Shipment of 
Gevalia Kaffe you will receive 
the high-quality automatic drip 
coffeemaker shown. It’s our way 
of ensuring that you enjoy 
Gevalia at its best. 

The coffeemaker makes up 
to four cups at a time, and has a 
7 European-style filter cone to 

_ ensure full flavor even when 
making a single cup. 

The retail value of this 
coffeemaker is $39.95. But it is 
yours as our gift with your ` Trial 
иш (опе | 
pound) of deli- P 
| cious Gevalia Kaffe, @ 

with the simple | 
understanding m 
that if after trying it you want 
more, you will get further ship- 
ments through our Import Ser- | 
„чам e = У vice. That’s how sure we are 
РИГИ that one taste will make 

For freshness, each batch of Gevalia is Gevalia your Swedish obsession. 
vacuum-sealed in half-pound pouches of To order, simply complete and return 


an honor we still hold today. golden foil-whether you order Traditional the coupon or, for credit card orders, call 
MAKE GEVALIA or Decaffeinated. toll free. 1-800-678-2687. 
— — — — کک‎ Complete and та this coupon to: — — — — — 
YOUR OBSESSION. | GEVALIA KAFFE IMPORT SERVICE, P.O. BOX 11424, DES MOINES, LA 50336 


Gevalia Kaffe i is not sold in stores in the ПО YES, I would like to try one pound of Gevalia Kaffe for $10.00, including shipping and handling, and || 


U.S. But now you сап enj oy it in your home receive with it the European-style Automatic Drip Coffeemaker (retail value $39.95) as a free gift. 

or office through the Gevalia Kaffe [mport | Send me Gevalia Kaffe—two Y2 pound packages of the type(s) I indicated below, with the understanding | 

Service. that if after trying it I want more, I will get further shipments through the Gevalia Kaffe Import Service. 
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CL) Ib. Traditional Roast Regular, V lb. Decaf. 


caffeinated, prepare for a pleasant 
| Charge ту: 1 MASTERCARD CL] VISA []AMERICAN EXPRESS LI DISCOVER CARD 


| 

surprise. a 

Gevalia naturally decaffei- = Сан нае Exp: Dare | | 
nated coffee is made : [ ] My check is enclosed, payable to Gevalia Kaffe for $10.00. | 
using a patented pro- CODE: 04-153817 
cess, with the same Please sign her — | | 
ingredients found in Minis 
sparkling water. So | | з | 
caffeine is removed <a И Address 
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flavor of Gevalia . 25 
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HOW THIS SERVICE WORKS: 1. You must find Gevalia Kaffe pleasing to your taste or you may send a postcard within 10 days after you receive your introductory supply telling us to cancel, and we will send you nothing further. 
The Automatic Drip Coffeemaker is yours to keep in any case. 2. Otherwise about one month alter you receive your introductory package, you will receive your first standard shipment containing four packages, (1/2 Ib. each) of 
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as a model to create a larger protein, 
dubbed PGX28L: They made a gene 


| that would produce the new protein 


and inserted it into Escherichia coli, a 
common bacterium used widely in the 
biotechnology industry. "So far, we 
have been able to make our bacteria 
produce a few micrograms of PGX28L," 
says Caceci. 

If a biotechnology company can pro- 
duce the protein in sufficient quanti- 
ties, it could be used to protect natural 
chemicals—such as enzymes used in 


| medicine—during shipping. If a way 


can be found to make huge amounts of 


PGX28L, it might even be sprayed on | 


highways, airplanes, and crops to pre- 
vent ice formation. Caceci also be- 
lieves that it may be possible to insert 
his gene into plants, enabling them to 
produce their own antifreeze all win- 
ter.—Jonathan D. Beard 


Thin lens 


А new ultra-slender lens may make 
cataract surgery quicker and safer, 
says John Stanley, an ophthalmologist 


| at the University of California at San 


Francisco. Cataract operations, per- 
formed on 1.5 million Americans each 
year, replace fogged lenses in the hu- 
man eye with plastic ones. The re- 
placement lenses are about a milli- 


| meter thick and typically require a 


four-to-seven-millimeter incision. The 
new plastic lens, a hundred times 


thinner than the lens usually used, | 


| can be rolled up and inserted into the 


| eye with a less damaging one-millime- 


ter incision, the researchers predict. 
Eyeglasses, contact lenses, and 
most cataract-replacement lenses are 
refractive lenses; as a beam of light 
passes through them, it bends. The 


| micro-thin lens, however, is a diffrac- 


tive lens; it bends light as the beam 


| travels over concentric grooves etched 


onto the lens. The narrower the rings, 
the greater the bending power of the 
lens, explains Nat Ceglio, a physicist 
at Lawrence Livermore National Lab- 
oratory The new lens would be the 
first cataract-replacement lens to ex- 
clusively use diffraction optics. 

Each groove in a diffractive lens 
must be cut to the depth of the light's 
wavelength. A lens suitable for white 
light, Stanley says, requires grooves 
carved to a depth less than the thick- 
ness of a red blood cell. For adequate 
focusing power, the lens must have 


about 200 rings on a membrane four 


millimeters in diameter. 

To achieve that precision, the re- 
searchers turned to lithography. "It's 
the same technique the computer in- 


dustry uses to reproduce integrated | 
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light of a single 


| more advanced cat- 


| ley envisions micro- 


circuits," he says. 
“We made master 
lenses, then used ul- 
traviolet light to 
make exposures on 
the lens material.” 
The lithography 
worked, but the first 
lenses didn’t correct 
for color. “Diffraction 
optics work best with 


wavelength, such as 
red or blue,” explains 
Stanley. “White light 
is made up of all the 
colors of the rain- 
bow.” The result: col- 
or distortions. 

The researchers 
are now experiment- 
ing with ways to rec- 
tify the color imper- 
fections. One solu- 
tion, they say, may 
be to stack the 
diffraction optics on 
top of each other. 

In addition to 


aract surgery, Stan- 


thin lenses inserted 
over a person’s natu- 
ral ones to correct for nearsightedness 
or farsightedness. According to Stan- 
ley, such operations “are five years 


away, if the research goes perfectly.” 


Judith Anne Yeaple 


The windy planet 


Winds on Earth are driven by the 
sun's energy, which heats the atmo- 
sphere and oceans. On planets farther 
from the sun, winds should be weaker, 
something scientists believed until 
they began clocking extraterrestrial 
winds. They have since learned that 
Neptune's winds whip around its 
equator at speeds up to 1,300 miles 
per hour. “These winds are the fastest 


Scientists theorize that heat rising from Nep- 
tunes liquid core drives its winds, which course 
around the planet at near-supersonic speeds. 


ve nunc whl punt os ет mah 
this lens could be rolled up and slipped into the eye through a tiny incision. 


qe - 


we have measured on any planet,” 
says Sanjay S. Limaye, a planetary 
scientist at the University of Wiscon- 
sins Space Science and Engineering 
Center in Madison. "The question is, 
what drives them?" 


According to Limaye and meteorolo- | 


gists Verner E. Suomi and Donald 
Johnson, the energy driving Nep- 
tune's gales comes from the planet's 
fiery core. "Neptune is like a weak 
star,” says Limaye. “It’s losing heat.” 
As the planet cools, gases rise into the 
atmosphere from its interior. 

On Earth, winds are measured rela- 
tive to the solid ground, so it's easy to 
calculate their speed. But since Nep- 
tune is a gaseous planet, measuring 
the speed of its winds is more difficult. 

"Think of Neptune as a peach,” says 
Limaye. "If you spin the peach 
around, radio signals are generated 
deep within it, somewhere near where 
the pit is located." By studying those 


UNIVERSITY OF WISCONSIN-MADISON/ SPACE SCIENCE AND ENGINEERING CENTER 


radio signals, scientists have learned | 


that Neptune's "pit," or liquid core, ro- 


tates once every 16.11 hours. While | 


the planet rotates from west to east, 
the winds around its equator blow in 
the opposite direction, and they move 
more slowly than the core. The pink- 
ish clouds in Neptune's upper atmo- 
sphere take 20 to 22 hours to travel 
around the planet near its equator. 
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A geared neutral transmission 


“Continuously” variable transmissions 
normally offer a continuous change of 
gear ratios only between relatively 


| narrow limits. But Torotrak Ltd., a 


British company, has developed Toro- 
trak, an ingenious combination of a 
planetary gearbox and a roller-based 
continuously variable transmission 
(СУТ) that provides gear ratios start- 
ing at infinity to one; this "geared neu- 
tral" allows starts from a standing 
stop without either a clutch or torque 
converter. 

Installed in a 140-horsepower Rover 
Sterling, a prototype Torotrak pro- 
vides smooth shifts and rapid throttle 
response, along with a deep overdrive 


that improves fuel economy. Its mak- | 


ers also claim that, unlike belt-type 
CVTs, the Torotrak can be designed 
for more powerful engines. 


The heart of the transmission is a | 


trio of freewheeling rollers clamped 
between a pair of toroidal discs shaped 


like the two halves of a doughnut 
mold. Varying the tilt angle of the 
rollers slides their contact points to 
different diameters on the input and 
output discs, changing the ratio be- 
tween them. 


The basic principal dates back to 


the mid-1920s and was in production 
for a short time in England in the 
1930s. Torotrak began developing its 
version in 1988, updating the concept 
with modern hydraulics and electron- 
ics. In the new design, the angle of the 
rollers is set by steering them across 
the face of the toroidal discs with an 
electronically controlled hydraulic 
piston. 

The CVT relies on edge-to-edge 
pressure to transmit power, which in 
the past caused severe wear problems 
in similar designs. The Torotrak trans- 


| 
c Hu z 
7 EN z 7 a 
' = на E КЕ) Lea 
Р Ж = Гл ы 
| 1 
zu 4 || р, 
— | 
| | | | " 
| af | 
a ==. || | т} | | T 
'" . | F1 
| m | 4 
ү 4 ү E | А. 
Ж 4 
E" T Er. 7 
ate | : 
F anm = 
TE = | 
F нны | 
m 
A's 
= 4 n a k 
rir 
. 


=== 


INPUT DISC (SLIDES 
ON SPLINED SHAFT) 


AUSSELL VON SAUERS / 


mission clamps the end discs solidly 
with hydraulic pressure, and a special 
oil that becomes semi-plastic under 
pressure solved the wear problem, ac- 
cording to the company. 

The toroidal disc combination gives 
a gear ratio of about 6:1, higher than 
most gearboxes. But the total range is 
stretched even more by a special plan- 
etary gearset. In startup mode, the 
CVT’s input shaft is coupled to the 
sun, or inner, gear of the planetary 
gearbox. The output side of the CVT, 
rotating in the opposite direction, is 
coupled to the outer ring gear. Power 
to the rear wheels comes from the 
planetary gear carrier. 

With this setup, at the specific ratio 
of 1.13:1, the sun and ring gear, rotat- 
ing in opposite directions, leave the 
planetary carrier stationary—creating 


ae 


The heart of the Torotrak (above) is a 
series of tilting rollers that provide 


interacts with a planetary gearset 
(left) to provide a “geared neutral.” 
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continuous gear ratios. The CVT portion 
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By DAN McCOSH 


t's the best job in the world,” muses Dave Piontek, who has 
spent his youth and adulthood working on cars. As a devel- 
opment engineer in Ford’s advanced engineering depart- 
ment, Piontek is responsible for turning out advanced proto- 
types, including the radical Contour concept vehicle [“Васк to the 
Future,” June '91]. 

After a hard day at the office constructing dream cars, Piontek 
heads home to work on, well...the car of his dreams. His vision sits 
in the driveway of his Canton, Mich., home, on the west side of De- 
troit—a bright yellow roadster so low that a medium-size dog bows 
its head to lick the driver in the face. 

Small as it is, the shape is aggressive and contemporary, and the 
car itself, named Sportek, is good enough to have been featured at 
the annual meeting of the Industrial Design Society of America. 
Most prominent is the smooth flow from the low frontal entry to the 
wide sweep of the wind screen, which ends just short of the top of 
the driver's head. 

Its performance is as startling as its appearance. The 16-valve 
1,048-cc Suzuki GSXR engine, adapted from a motorcycle, peaks 
at 11,500 rpm, launching the 1,130-pound car to 60 mph in 4.5 sec- 
onds, quicker than both the Chevrolet ZR-1 Corvette and the up- 
coming Dodge Viper ["Viper," this issue]. The cornering balance is 
straightforward and the steering is extremely quick; Piontek claims 
cornering power in excess of 1 g. 

It's a minimalist effort, underscored by the lack of doors, al- 
though they are hardly necessary in such a low car. There is no 
top, and the reverse for the motorcycle gearbox is provided by an 


| electric motor, another reminder of the car's two-wheel lineage. In 


fact, the little yellow car is very close to a four-wheel high-perfor- 
mance motorcycle—an embodiment of open-top, flat-out motoring 
enthusiasm. 

The finished quality of the car underscores the fact that it isn't the 
work of the average hobbyist. Piontek used resources rarely avail- 
able to the home builder, including considerable help from his 
friends which, given the professional circles he moves in, aren't av- 
erage. Piontek's home workshop is equipped with welders, sheet- 
metal forming equipment, and a huge lathe that he had to disas- 
semble piece by piece to carry down the stairs to set up in his 
basement. Much of this equipment was accumulated during a previ- 
ous project, restoring a Jaguar XKE. 

Early in the car's development, he showed a prototype clay model 
to members of Ford's design staff, who surprised him by pointing 
out its obvious flaws. The project stalled. Then Greg Miller, a young 
designer at Ford, was so intrigued by the project that he redesigned 
the car to its present shape. A full-size clay model and a mold for 
the fiberglass body followed. 

The chassis is welded from square steel tubing, and various race 


| car components are used for parts of the suspension. The engine 
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The ndi of the 16-valve Suzuki ediren car rant a Chevrolet 1 1Ё-1 Corvette. | 


— B. CARNETT 


was installed with a chain drive, which supplies power to an inde- 
pendently mounted differential unit in a fully independent rear axle. 
It works well enough to win the blessings of retired race car driver 
Jackie Stewart, who drove it on Ford's handling track. | 

The project quickly attracted the attention of Detroit's metalwork- 
ing and automotive craft subculture. A race-car builder worked on | 
the body and fabricated the windshield. 

Will the design ever be sold to the public? Piontek has had sever- 
al offers to manufacture kits in limited volume, but so far only one | 
additional car has been built—with a turbo kit added to the en- 
gine—and sold to a buyer in Hawaii. The extra 280 hp brings the 
0-to-60-mph time down below four seconds. 

selling partially assembled kits could sidestep some of the numer- 
ous safety and emissions regulations that must be met by a full-line 
manufacturer, but meeting the full schedule of requirements neces- 
sary to build cars in volume in today's world is still a complicated 
enterprise. 

“| just want to make cars, not to be in the car business," Piontek 
says, implying that building even two identical cars in a row starts 
to bore him. Meanwhile, he has purchased a computer to aid him | 
in body design, and on his kitchen table stands a model of a 
modern revival of a Jaguar V12 roadster. In the garage, under a 
tarp, is a slightly used V12, waiting for him to get home and go to 
Work. 
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Automotive Newsfront 


| Fiberglass-wrapped aluminum tanks hold com- 


pressed natural gas in Chrysler's van (left). Fuel- 
ing is achieved with a special connector (right). 


| a “geared neutral." This means that 
the drive wheels of the car also are 
stationary. When the CVT changes ra- 
tios slightly, the planetary carrier 
starts to turn slowly at a huge ratio 
reduction. By altering the ratios in the 
opposite direction, the same phe- 
nomenon creates a reverse gear. 
| As the car accelerates, the planetary 
gearset ultimately shifts to a high 
regime, where the planetary gearset is 
locked and rotates as a unit. Top ratio 
yields 37 mph at 1,000 rpm, a notable 
economy overdrive. 

The Torotrak-equipped Rover proto- 
type’s acceleration from a standstill is 
uncanny. Squeezing the throttle quick- 
ly pegs the tachometer at 1,500 rpm, 
but there’s no churning torque con- 
verter or slipping clutch; the car sim- 
ply moves off briskly. The main benefit 
is that the engine doesn’t need good 
low-speed torque for a lively getaway. 
Easing the throttle advances it into 
overdrive, and engine speed drops to 
2,000 rpm. Taking your foot off the 
gasoline pedal yields positive engine 
braking at 4,000 rpm. 

The design has undergone thorough 
testing. The Torotrak is currently test- 
ing the transmission in a number of 
passenger cars. Among the many de- 


signs proposed for a practical CVT for | 
passenger cars, the Torotrak may have | 


one of the more promising futures. 
—David Scott 
Alternate fuels to go on sale 


| After several years of test fleets oper- 
ating mainly under government sub- 


sidy, a number of auto companies plan | 
to offer alternate-fuel engines to the | 


general public as early as next spring. 


Stringent new emission standards, | 


particularly in urban areas now suf- 
fering from high concentrations of un- 
burned hydrocarbons and carbon 


monoxide, are the main reason auto | 
manufacturers will market alterna- | 
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| Subaru is something of an odd man out 
among the nine Japanese car makers, 
having long pursued its own engineering 

| solutions and having remained devoted to 
| opposed-cylinder “pancake” engines in а 
world fond of in-line and V-configured mo- 

| tors. Now Subaru hopes to convince sports 
car shoppers to take a look at its new SVX. 
The SVX is propelled by a flat-six four- 
cam 3.3-liter engine, breathing through 24 
valves to produce 230 horsepower. This is 


| a delightful power plant, running so smooth- 


ا 


Old Timer 
are like good Penk, 
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ou're just getting t0 


OW 


ly and quietly that it's easy to grind the 
starter mistakenly at an idle. 
Wheel-speed sensors in the four-wheel 


antilock system play a secondary role in | 


contributing data to a microprocessor that 
balances torque between the axles. 

The price tag of the basic SVX will be 
slightly less than $25,000, with a plusher 
version selling for about $3,000 more. At 
press time, only an unofficial 23.5 mpg 
combined city-highway fuel economy figure 
was available.—Stuart F. Brown 
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tive-fueled vehicles. Both compressed 
natural gas (CNG) and methanol have 
the potential to reduce hydrocarbon 
and carbon monoxide tailpipe emis- 
sions compared with current gasoline 
engines. 

Plentiful natural gas also promises 
to be cheaper than gasoline—the ener- 
gy equivalent of about 70 cents per 
gallon—according to its advocates. 
That figure does not, however, include 
the substantial energy needed to com- 
press it to the 3,000-psi pressure used 
to store it in special high-strength 
tanks. 

Chrysler Corp. will be the first to in- 
troduce a van fueled by CNG, followed 
by a similar CNG option in a GMC 
pickup. 

Chrysler plans to build 1,000 full- 
size CNG-fueled vans initially. CNG 
already is available as an alternate fu- 
el in several countries, notably Aus- 
tralia, New Zealand, and Canada. 
CNG requires few engine modifica- 
tions, which is commonly used to test 
production gasoline engines during 
the manufacturing process. Ultimately 
both Chrysler and GMC expect to use 


standard fuel injection systems. 


Storage and distribution of the fuel 
is another issue, because it must be 
confined in high-pressure tanks strong 
enough to hold fuel for about a 200- 
mile range. Major fleets that can pro- 
vide storage and refueling stations are 
expected to be the primary users. 

Household use of CNG could be sig- 
nificantly more complicated. But sev- 
eral companies have proposed house- 


| hold compressors that can fill CNG 


tanks in about five hours from a 
home natural gas supply line. The 
cost of such a system is relatively 
high, however. 


Static speedometer 


The rushing sound you hear between 
FM radio stations is evidence that we 
live in a constant sea of stray radio 
waves. Researchers at Hosei Universi- 
ty in Tokyo are attempting to put 
these waste radio frequencies to use 
by making them the basis of a non- 
contact speedometer. 

The effort is aimed at developing a 
lightweight, compact alternative to 
the so-called “fifth wheel” used by car 
development engineers to measure 
speed without incurring the errors 
caused by wheel slip. Hosei research- 
ers hope to be able to develop a radio- 
based, non-contact speed sensor that 
is light weight enough to be used even 
by athletes. 

The radio speedometer uses two an- 
tennas situated a few feet apart, lined 
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for you? Bigger harvests? More flowers? Less 
weeding? Less watering? Less work? 


Is there one machine that can help give you all of that? 
There is. Kemp's versatile Shredder/Chipper. 


What should a gardener’s first power tool be? You 
might choose a garden tiller, but consider, instead, 
the merits of the so-called shredder/chipper. In 
short, shredder/chippers make fast compost. Or ( 
even faster mulch. | 
- Roger B. Swain, Science Editor, 
Horticulture magazine 


Instant Compost: For 
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Plants 


Kemp turns yard and garden refuse into fast compost 
to build your soil. Healthier soil will give you 
healthier plants (more resistant to insects and 
diseases). And your plants will produce much 
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Use Kemp's finely shredded mulch to choke out 
weeds. (Thats far less weeding for you!) And mulch 
holds in precious moisture. (Less watering, too!) 
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No More Brush Piles! 
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The cool contoured handle 
with lever-feed clutch 

| mechanism prevents glue 
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packages, repairing toys, replacing 
bathroom tile, shoe repair, fixing furniture, 
gluing picture frames, arts and craft projects 
and hundreds of other uses. 


ARROW fastening tools, staples, Xpando 
fasteners, glue stix and rivets are available 
at all leading Hardware, Home Center and 
Discount Department Stores. 


For Best Results Use Only Genuine Arrow Glue Stix 


White Caulk / Sealer /Glue Removable aera Slow Set 
For Crafts, Hobbies, and For Caulking and Sealing Peals Off Easily Without Allows More Time For 
General Repairs. Damaging Surface Lineup On Larger Areas 


ARROW FASTENER CO. INC. 271 MAYHILL ST., SADDLE BROOK, NJ. 07662 
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жи expects їо be first in volume | 
ith this new methanol fuel sensor, as well as 
first to market a methanol-fuel option on its new 
“93 LH-series cars. The sensor uses capacitance 
to determine the gasoline-methanol mix. 


up in the direction of travel. The first 
antenna detects a specific intensity 
pattern in the background radio 
“noise”; the time it takes to duplicate 
the pattern at the second antenna is 
used to calculate an object’s speed. A 
similar system that uses laser spots 
aimed at the ground to illuminate a 
pattern is in use today, but it is rela- 
tively heavy and bulky. 

So far, the system is not as accurate 
as the fifth-wheel method. The re- 
searchers claim accuracy within about 
six percent, considerably worse than 
the fifth wheel used in POPULAR Sci- 
ENCE road tests, which is accurate to 
about one percent. 


Methanol marathon 


Several auto manufacturers are plan- 
ning to offer a methanol alternative to 
gasoline for regular production cars as 
early as 1993. This should greatly en- 
hance the availability of the fuel, 
which burns cleaner than gasoline, but 
has considerably less energy content. 
Chrysler is likely to lead the way 
with its upcoming LH cars, which will 
offer a methanol version based on a 
newly developed: sensor that allows 
the engine to burn virtually any com- 
bination of methanol and gasoline. 
Several test fleets already are run- 


ning with similar multi-fuel capabili- 


ties, including both cars and buses in 
New York and Los Angeles. Reducing 
hydrocarbon emissions is the main 
reason for using methanol, although 
there has been considerable study of 
undesirable byproducts, notably alde- 
hydes, which form when methanol 
burns. 

Methanol is also bulky and expen- 
sive, at least today, when compared 


with gasoline. Its low energy content 


means about twice the volume is need- | 


ed per mile, but the price per gallon is 
comparable to gasoline. This could 


| eventually change, because it is re- 


fined primarily from widely available 
natural gas—another alternative fuel 
being tested. 

Despite methanol’s drawbacks, auto 
companies get healthy credits for 
methanol’s corporate average fuel 
economy (CAFE), based on a formula 
that reflects only the small percentage 


of gasoline in a methanol-gasoline | 


mix. Combined with the need to devel- 


op low-emission fuels, this makes it | | 


certain that other companies, includ- 


| ing Ford and Nissan, will soon follow 


with methanol cars. 


Coolant controversy 


Ethylene glycol is used in the majority 
of the approximately 200 million gal- 
lons of coolant used in engines by 
Americans annually. A small but sig- 
nificant challenge is being mounted, 
however, by a close chemical cousin, 
propylene glycol, which has both a 
higher freezing point and higher boil- 
ing point. 

Propylene glycol is also sometimes 
touted, somewhat erroneously, as be- 
ing less toxic than the more commonly 
used antifreeze. This is significant be- 
cause, while most coolant goes into car 
engines, a small percentage is con- 
sumed by cats and dogs, who seem to 
like its taste, often with fatal results. 
According to engineers at Zerex Corp., 


| neither coolant is safe, because both 


can be metabolized by the body into an 


| acid that attacks the kidneys, causing 


| kidney failure sometimes several days 
| after it is ingested. However, it takes 


approximately twice as much propy- | 
lene glycol for ingestion to be | 


fatal—although neither chemical is 
quite as toxic per unit volume as grain 
alcohol. 

Poisoned pets are just one consider- 
ation in the use of the near-universal 
ethylene glycol, however. As an engine 
coolant, ethylene glycol is a mixture of 
nearly 20 corrosion inhibitors, a mix- 
ture that varies from country to coun- 
try Many inhibitors are depleted as 
they create protective films in the en- 
gine, which is why coolant should be 
replaced regularly. 

There are significant differences 
among the inhibitors approved in vari- 
ous world markets. For example, tri- 
ethanolamine phosphate, an effective 
inhibitor, can form nitrosoamines, 
which are carcinogenic, hence illegal 
in the United States. Tolyltriazole, 
popular in the United States, smells 
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©1991 GM Corp. All rights reserved. Roadmaster is a trademark of GM Corp. 
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Seating capacity 6 passengers 6 passengers 


М.5.В.Р! $21,445 $30,038 


The new Buick Roadmaster is everything you’d expect from a luxury 
car. Its standard features include full-size comfort and big V8 power. The 
security of anti-lock brakes and a driver-side air bag is standard, too. And 
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BUICK’ 
The New Symbol For Quality 
In America. 


Automotive Newsfront _ 


like a dead fish, and therefore is 
banned by BMW and Mercedes on the 
grounds that their customers would be 
offended if it leaked. This situation is 
expected to change eventually with 
the production of a universal “world” 
coolant. 

Recent efforts aim at marketing a 
package of replenishment chemicals or 
recycled coolants that use reclaimed 
ethylene glycol and fresh inhibitors. 
So far, none have been approved by 
new car manufacturers. 


Water used to test airflow 


At General Motor’s Technical Center 
in Warren, Mich., Bahram Khalighi of 
GM Research Labs has constructed a 
water-filled plastic and quartz analog 
of a typical engine. 

The water-filled engine is part of a 
careful analysis of the gasoline and 
airflow inside of it. Fluid motion of the 
mixture in the cylinders of internal 
combustion engines is one of the most 
important factors controlling the com- 


The Classic of Radar Warning by ESCORT 


All the radar detector you need. 


Over a million satisfied owners agree: 
PASSPORT® is a sure bet. PASSPORT has an 
established track record and has been voted 
“number one” year after year by leading 
automotive magazines. In fact, Car and 
Driver stated, "In a word, PASSPORT is a 
winner; worth every nickel in roadgoing 
peace of mind." 

PASSPORT comes with everything you 
need for worry-free driving: 
* Long range detection 
• Anti-falsing circuitry 
• Pulse and instant-on radar detection 
e Pocket-size convenience 
• Die-cast aluminum housing 
• User-friendly features 
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enough to slip easily into 
. а Shirt pocket, so you can 
_ take PASSPORT with you 
wherever you go. 


We believe so strongly that you'll be 
satisfied with PASSPORT' performance that 
each purchase comes with a 30-day money 
back guarantee. Use PASSPORT where 
performance counts the most — in your car, 
on the roads you travel every day. If you’re 
not absolutely delighted with PASSPORT, 
send it back within 30 days for a refund. 

Call today for the classic solution to your 
traffic radar problems. 


1-800-433-3487 


for Sales & Information 
(1-800-543-1608 for Customer Service) 


Major credit cards accepted 


PASSPORT $199 + shipping 


Ohio residents add 5.5% sales tax. Prices higher in Canada, 


ESCORT | 
> Department 201691 
One Microwave Plaza 
Cincinnati, Ohio 45249 
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bustion process. It governs the flame 
propagation rate in homogeneous- 
charge spark-ignition engines and con- 
trols the fuel-air mixing and burning 
rates in diesels. Flow fields are gener- | 
ated during the induction process and 
modified during the compression 
stroke. 

A quartz-crowned piston draws wa- 
ter loaded with neutral density parti- 
cles through a transparent reproduc- 
tion of the head and cylinder. As 
particle-laden water enters the cham- 
ber, a pulse of laser light illuminates 
this flow and reveals both the direc- 


| tion and the magnitude of particle 


velocity. 

Experiments such as this reveal po- 
tential mixture problems in head de- 
signs more readily than other methods 
of analysis. Unfortunately, the tech- 
nique is suitable only for observing in- 
duction, not the other engine strokes. 

Analysis of the flow is accomplished 
using IBM mainframe computers in 
conjunction with a pulsed laser. The 
timed laser pulses illuminate streaks 
of the suspended particles as they 
pass through a plane of light. The 
computer analyzes the resulting 
streaks, which have been videotaped 
and digitized. 

The system was used to analyze 
both an unshrouded and shrouded 
four-valve head. The results showed 
that the induction process for the un- 
shrouded head is comprised of several | 
large-scale vertical (swirling) motions 
on different planes within the cylinder. 


| In the shrouded design, well-defined 


tumbling flow structures were re- 
vealed. “We would like to have the 


| well defined, large structure flow with- 


out the shroud,” Khalighi explains. | 
—Thom Cannel | 


Automotive notes 


• Japanese drive on the left side of the 
road, a quirk that has led Subaru to 
introduce Japanese-market right- 
hand-drive station wagons for rural 
mail carriers. While this marketing 
niche is an interesting one, it’s also 
limited. There are 80,000 rural mail 
carriers in the United States. 


| ‘Mazda, which has stayed with ro- 
| tary-powered cars long after the en- 


gine was terminated by other manu- 
facturers, captured the prestigious 
LeMans 24-hour race with a four-rotor 
787B, the first Japanese winner. 

• Mitsubishi Motors Corp. recently an- 
nounced plans to develop an electric 
commuter automobile with the Tokyo 
Electric Power Co. The joint effort fol- 
lows up on development of a 40-car re- 
search fleet already under test. 
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Pocket-size encyclopedias 


Finding information in encyclopedias 
just became easier. Two new compact 
electronic encyclopedias let you search 
through masses of information simply 
by entering a word, a group of words, 
or even a clue. 

Franklin Electronic Publishers in 


| Mt. Holly, N.J., has a $400 machine | 
| based on the 1989 Concise Columbia 


Encyclopedia, Second Edition. “There 
are no abridgements. Entries appear 
on the unit as they appear in the 
book,” says Peter Yianilos, president 
and chief scientist at Franklin. This 
12-ounce machine contains 15,000 en- 
tries squeezed onto three megabytes 
of semiconductor read-only memory 
(ROM). 

Typing in the word “satellite” 
prompts a readout that indicates the 
number of articles about a subject in 
seconds. “Forward” and “backward” 
buttons scroll up and down a selected 
article, and a “more” button retrieves 
additional articles related to the sub- 
ject. A filter function narrows the 


агай n stored in these SelecTronics (left) and Franklin (right) electronic encyclopedias can be access 


€—— oom 


| с 


~ tae МИ 
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search from, say, French Impression- 
ist painters to those living between 
1850 and 1900. And within each entry 
there are words that can be cross-ref- 
erenced: If you're looking at an entry 
on the solar system, for example, you 
can position a cursor on the word 
VENUS, and go directly to articles on 
that subject. 

А spell-check feature ensures that 


searches don't turn up empty because | 


of a mistyped keyword, and a built-in 
thesaurus lets Franklin's device go af- 
ter related entries as well. For exam- 
ple, when I enter the word "painter," 
the machine also searches for artists. 
For fun, theres a quiz button that 
works like an electronic game of Triv- 
ial Pursuit. You can use the encyclope- 
dia to find the answer or press an an- 
swer key. 

SelecTronics Inc. in Pittsford, N.Y., 
has managed to squeeze the 1990 


Random House Encyclopedia New Re- 


vised Edition into its 11-оџпсе ma- 
chine. “Some entries have been rewrit- 
ten with Random House as the 
editorial authority,” explains Peter Ma- 


son, head of research and design at 
SelecTronics. 

This machine stores close to two 
million words, or about 20,000 entries, 
also on three megabytes of ROM. The 
text-compression techniques used 
were licensed from and developed at 
the Xerox Palo Alto Research Center 
in California. 

SelecTronics’ encyclopedia comes 
with a note-pad function for typing in 
memos. A world history time line lets 
you search by subject from 4000 BC to 
the present. In 240 BC, under “sci- 
ence," I discovered that the crossbow 
was invented in China. As with the 
Franklin unit, words within an entry 
can be cross-referenced by pushing a 
“hypertext” button. | 

When queried about the computer | 
term “bytes,” the Franklin machine | 
displayed a general article about com- 
puters. To locate an explanation of the 
term, you then have to scroll through 
lengthy text to find the word. The 
Franklin provided a good definition. 
By contrast, the SelecTronics device 
went directly to the word, but its de- 
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| scription of bytes was too generalized. 


While both units have similar fea- | 


tures, such as displaying eight text 
lines on the screen, their styling is dif- 
. ferent. The SelecTronics 11.5-inch di- 
agonal tilt screen is easier to 
read than Franklin’s 13-inch 
stationary one, although the 
legibility of both LCD panels is 
| only mediocre. The Franklin de- 
| vice has a larger keyboard. 

Both companies plan to up- 
grade their electronic encyclo- 
pedias in the future. “We will 
buy rights to bigger books and 
add more features as ROM ca- 
pacities increase," says Frank- 
lin’s Yianilos. SelecTronics is 
also thinking ahead—to adapt- 
ability. А slot in its device will 
eventually accept р 
additional ref- — <i 
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| P А new 850-square-foot video display at 
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erence-work cartridges that are now 
in the planning stages. “We'll also have 
a serial-port cable that connects the 
unit to your PC so you can merge data 
into your documents," says Mason. 
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Dodger Stadium іп Los Angeles (above) 
прим a 1980-model screen this 
M. Orange-size modules (left) in 
display have 16 small CRTs. The 
ion (below) simulates how a line 
appears to move across one module. 


Another electronic-book technology 
promises competition for machines 
based on semiconductor ROM. Sony's 
$420 Data Discman, [“ENF,” Sept. 
'90], a palm-size machine that plays 
three-inch 200-megabyte optical discs 
capable of holding full encyclopedia 
sets, is currently available only in 
Japan for the equivalent of $420. It 
may be introduced in the United 
States.—Marcelle M. Soviero 


DOS 5.0 arrives 


Microsoft's $100 MS-DOS Version 5.0 
should interest some 64 million PC 
users. The new DOS (disk-operating 
system), which handles most input 
and output functions in PCs, takes up 
less memory and has more handy util- 
ities than past editions of the pro- 
gram, now in its tenth year. Some fa- 
miliar hang-ups, such as the EDLIN 
text editor, have been revamped. Yet 
the new DOS is still similar enough to 
older DOS versions for any experi- 
enced PC user to feel comfortable. 

The best news is that MS-DOS 5.0 
requires as little as 19 kilobytes. Also, 
a new utility lets you recover a file if 
you accidently delete it, and on-screen 
“help” answers questions about some 
DOS commands without making you 
reach for a manual. 

The new editor makes writing and 
editing text files almost as easy as 
working with most word processors. 
The old GW-BASIC programming lan- 
guage has been updated to the more 
modern and powerful QBasic. Famil- 
iar tools like “dir”, for listing directo- 
ries, have powerful features added. 


Everything is run through a new | 
“shell”—simplified on-screen com- | 


mands—that enables you to move - 


files, start up programs, and do other 
tasks with a mouse instead of typing 
in instructions. The shell looks a lot 
like Windows 3.0, Microsoft's graphi- 
cally oriented control program. A task 
switcher that lets you keep more than 
one program active at a time is also 
borrowed from Windows. 

lo avoid glitches like those that 
plagued MS-DOS 4.0, Microsoft had 
some 7,000 users test MS-DOS 5.0 for 
more than a year. In a policy change, 
Microsoft has made the upgrade 
available through computer stores 
and other retailers as well as selling it 
directly.—Mark Henricks 


Super-size TV 


While the picture quality of home TVs 
has steadily improved, giant video 
screens—the kind used at outdoor 
sporting events and concerts—are 
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DON'T LEAVE 
HOME WITHOUT 
THIS. EITHER 


| problematic in direct sunlight because | 


intense light ruins image contrast. 


Mitsubishi says its newest outdoor | 


display, the Diamond Vision Mark III 
HC, is twice as bright and has five 
times more resolution than the Mark I 
| system installed at Los Angeles' 
| Dodger Stadium in 1980. 

The Mark III creates images with 


individual picture elements (pixels) | 


similar to the way conventional TVs 
do. The new screens have 2,500 dots 
| (625 pixels) per square meter. "Just 


SHIFTER 


LENS 


HOLOGRAPHIC \ — 
GRATING 


like in a newspaper photo, the more 
dots in the picture the clearer the pho- 
to,” says Len Robichaud, national 
sales manager for Diamond Vision. 
Decreasing the space between the 


dots from 35 millimeters in older dis- 


plays to 20 millimeters has boosted 
both resolution and brightness. Each 
pixel also has a sunshade to enhance 
image contrast. 

Traditionally, a pixel consists of 
glowing green, red, and blue phosphor 
dots; your eyes blend the dots into dif- 
ferent colors, depending on the inten- 
sity of each dot. While a regular televi- 
sion cathode ray tube (CRT) uses a 
triad pattern of tiny red, green, and 
blue phosphor dots for each pixel, the 
Mark III has a “quad” pattern of four 
dots: two green, one red, and one blue. 


a dime. 


The four-dot pixel prevents the | 
green CRTs from wearing out before | 
the others. That's because to gener- | 
ate white light with dot intensities | 
consisting of 60 percent green, 30 


percent red, and 10 percent blue—or 
other colors—two green dots can be 
turned on instead of overdriving a 
single green tube to achieve the high 
intensities. 

А color filter in front of each dot re- 
moves unwanted light components al- 
so emitted from the red, green, or blue 


KERRY KLAYMAN/UCI 


Tiny cubes of the plastic 

lion data bits. A laser beam 
is split by a mirror and both 
parts are focused on the 

storage cube. А photochemi- 
cal reaction is caused by the 
intersection of both beams. 


LENS 


STORAGE MATERIAL 


NAA 


| Each dot is a separate CRT, with a | 
square front surface about the size of | 


(above) could store one tril- | 


TOM WHITE 


TT 


CRTs. “When these purer colors are 
mixed, a more natural color results,” 
says Robichaud. 

Standard home TVs use interlaced 
scanning, in which odd-numbered 
horizontal lines are displayed first, 
followed by even-numbered lines a 
split second later. This method isn’t 
good enough for pictures the size of 
the Mark III, which measures 25 by 
30 feet, because it creates distortions 
in some images. The Mark III has 
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Electronics Newsfront 


non-interlace scanning, which forms 


each video picture frame in one pass 
from the top of the screen to the bot- | 


tom.—Suzanne Kantra 


Modular processors 


| Personal computer users are often 
nervous about removing the cabinet 
cover to add boards or other hard- 
| ware. Fear of zapping circuit chips 
leads many otherwise intrepid users 
to leave such upgrades to technical 
specialists. 


Now Tandon Corp.'s Option comput- | 


er lets even fumble-fingered novices 


upgrade microprocessors or disk | 


drives. Simply pop off a front comput- 
er panel, flip a knob on a paperback- 
book-size cartridge and remove it, and 
slide in an upgrade processor car- 
tridge. Elapsed time: approximately 
one minute. Tandon's Option has 
three half-height drive bays for ad- 
ding a CD-ROM, floppies, a hard disk, 
or tape machines just as easily A 


fourth drive bay is accessible only by | 


removing the top cover. Upgrading 
RAM from the standard 2 megabytes 
up to 32 also requires lifting the top 
cover. 

А basic Option machine with one 
floppy drive, a monochrome monitor, a 
keyboard, a mouse, a graphics adapt- 
er, and operating software (including 
Windows 3.0) costs less than $900, but 
lets users decide which microproces- 
sor to install. Among the options so 
far: the 286/16 processor for $795, a 
386/SX20 cartridge for $1,165, or a 
486/SX20 for $1,795. A powerful 50- 
megahertz 486 upgrade is also being 
planned. 


3-D memory cube 


Peter Rentzepis, a chemist at the Uni- 
versity of California at Irvine, is de- 
veloping a three-dimensional memory 


device that could store a trillion bits of | 


information in a space smaller than a 
sugar cube. The “memory cube" could 
also retrieve data much more quickly 
than two-dimensional memory de- 
vices such as disk drives. 

“This device has the potential of 
writing and reading billions of bits of 
information in thousandths of a sec- 
ond," says Rentzepis, who described a 
prototype of the device at the spring 
meeting of the Materials Research 
Society. 

The memory cube is made from a 
polymer laced with a photochromic 
material. To store information, a laser 
beam 18 split into two parts, and each 
strikes the cube at right angles to 
each another. At the point where the 
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| front door, a sleeping ba- 
| by, or dinner cooking in 
| the kitchen, all from the 


VIDEO IMAGE ON A CHIP 


A complete low-cost жеу 
video camera sensor @ 
and its circuits on a sin- 
gle fingernail-size chip 
could expand and im- 
prove the applications of 
electronic "eyes" in 
homes and businesses, 
say researchers at the 
University of Edinburgh 
in Scotland. An inexpen- 
sive single-chip camera 
would allow electronic 
eyes throughout the 
house to monitor the 
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family TV. The research- 
ers designed and tested 
such all-in-one circuits, 
and they expect these 
cameras would cost less 
than $40. “To our knowl- 
edge,” note the re- 
searchers, “all previous- 
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Electronic exposure control is built into the 312-by-287-pixel chip, 


ly developed video above, along with the control circuits of an earlier chip (below). 


imagers require one or 

more boards of surface-mount components” 
to provide the functions built into this one-chip 
camera. 

The chip could also be used for security 
systems, vehicle detection and traffic control, 
"seeing" industrial robots for automated as- 
sembly, night-vision equipment, portable 
video telephones, and vision toys such as 


| model aircraft. 


The camera chip, just 0.4 inch square, has a 


| rectangular array of some 90,000 light-sensi- 


tive photodiodes, combined with 4,000 circuits 


| that process picture signals. A capacitor con- 


nected to each photodiode is charged with a 
fixed voltage. These charges are reduced in 
proportion to the intensity of the light falling on 
the diodes. The rows and columns of photodi- 
odes are scanned to form the video-output 
signal, which is processed and amplified by 
other chip components. Each capacitor is then 
recharged to its initial value. A self-test func- 
tion is included in the chip, and a single five- 
volt supply provides power. 

The camera chip requires only a cheap opti- 
cal lens, which was also developed at Edin- 
burgh. An automatic-exposure circuit elimi- 
nates the need for a variable-aperture lens 
system. A British remote security monitor will 
be one of the first products in the United 
States based on the chip.—David Scott 


two beams intersect, light is absorbed, 
changing the color of the pho- 
tochromic material from clear to blue. 
By aiming the beams at different 
spots within the cube, Rentzepis and 
his collaborators can store informa- 
tion in binary form: Blue spots repre- 
sent ones, clear spots zeros. To read 
the information back, laser beams op- 


erated at longer wavelengths are used | 
that don't affect the photochromic ma- | 


HORIZONTAL 
SHIFT OUTPUT 
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SENSE 
AMPLIFIERS OUTPUT 
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ARRAY REGISTER 


terial. When the reading beam hits a 
blue spot, the spot absorbs the beam 
and emits light. 

The researchers have successfully 
written and read a few bits of infor- 
mation using a prototype cube. But, 
says Rentzepis, “much work is to be 
done before this application is to be re- 
alized commercially.” One problem is 
that the blue spots fade away at room 
temperature. To preserve the informa- 


tion, the researchers have to cool the 
cube in liquid nitrogen. Although 
heating the cube will erase all the in- 


formation contained in it, it isn’t pos- | 


sible yet to erase an individual spot 
selectively. 
When these problems are solved, re- 


searchers hope to use memory cubes | 


| in parallel-processing supercomput- 


ers. To allow for parallel addressing, 


| laser beams will have to pass through 
| holographic gratings; each beam can 


then scan multiple rows within the 
cube. 

Researchers at other labs are devel- 
oping memory cubes.in which inter- 
secting laser beams create holograph- 
ic images. At the Microelectronics and 
Computer Technology Corp. in Austin, 
Texas, researchers are working on a 
system called Holostore, which uses a 
split laser beam to create checker- 
boardlike holograms for digital memo- 
ry inside a crystal. The checkerboard 
patterns represent ones and zeroes. 

Scientists at IBM's Almaden Re- 
search Center in San Jose, Calif., re- 
cently discovered a material that has 
the optical properties that are neces- 


sary for making holograms, and it is | 


less expensive than crystals. The 


polymer material is a mixture of a | 


new type of epoxy and an organic ma- 
terial used in copiers and laser print- 
ers.—Dawn Stover 


eGhost-reduction circuits in a Mit- 
subishi 35-inch color TV receiver de- 
tect delayed signals caused by reflec- 
tions and electronically diminish the 
intensity of these echoes. The set also 
has a special tuner that minimizes in- 
terference caused by direct-station 
pickup when it is connected to cable 
TV. No sale date has been slated for 
the United States. 

• JVC plans to manufacture and sell 
wide-screen (16:9-ratio) TVs in the 
United States this year. The sets can 
stretch standard 4:3 images to fill the 
screen, or display movies released or 
broadcast in a “letterbox” format, with 


black bars on the top and bottom of 


the screen “ЕМЕ,” April]. The compa- 
ny has also expanded its camcorder 
line; five models are now equipped 
with a switch to tape in the wide-for- 
mat cinema mode. 

*WeatherBrief 4.0 is an updated 
$49.95 software package that lets you 
call up detailed weather maps through 
a modem and display them on IBM- 
compatible PCs. On-line costs are as 


little as 15 cents a minute. Weath- | 


erBank, 5 Triad Center, Suite 315, 
Salt Lake City, Utah 84180. 


| 


it's a good time of year to visit us here in Lynchburg. So we hope to see you soon. 


YOU CAN GET all che fresh produce you want 
in Lynchburg. But not a drop of Jack Daniel's. 


Even though weve made Tennessee Whiskey here 
since 1866, our county is dry and we have to sell 

it elsewhere. If you like homegrown 
tomatoes and snap beans, we Suggest || 


Clarence Baker's produce stand in the 


town square. But if you're hoping fora — [^ 4 
sample of smooth-sippin Jack Daniels, | 


we'll point you to the county line 16 
miles away. A trip that, we believe, 
always has its rewards. 


SMOOTH SIPPIRN' 
TENNESSEE WHISKEY 
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Tennessee Whiskey • 40-43% alcohol by volume (80-86 proof) • Distilled and Bottled by 
Jack Daniel Distillery, Lem Motlow, Proprietor, Route 1, Lynchburg (Pop 361), Tennessee 37352 


Placedin the National Registerof Historic Places bythe United States Government. 


But do they do windows? 


Home Newsfront 


Edited by MARIETTE DiCHRISTINA 


Washing machines used to be as 
clever as the next toaster. In Ger- 
many, those days are over, say manu- 
facturers of the new wundermachines 
that can automatically recycle water, 
gauge your laundry's weight, and even 


| dispense detergent, bleach, and water 
| softener. 


A new generation of washing ma- 
chines has emerged from German- 
government-funded research involv- 
ing the companies Siemens A.G., 
Bosch, and Lever. Choosing from 
nearly 30 options, users program the 
wash cycle by selecting from blinking 
light-emitting diodes (see illustra- 
tion). Cleanser, water softeners, and 
bleach are then automatically dis- 
pensed from separate containers con- 


| cealed in a narrow compartment. For 


each load, a computer calculates the 


| correct detergent recipe. For example, 
| bleach will only be added for white or 


stained laundry. The containers can 
hold enough laundry powder for about 
50 wash cycles. 

Another, made by Miele, retains 
rinse water in a storage tank and 
reuses it one more time for the next 
washing load. A computer controls 
water flow to and from the tank and 
periodic doses of ultraviolet radia- 
tion are used to kill off bacteria. In 
addition, this model uses less water, 
reducing consumption from an aver- 


| age of 19 gallons per wash to 13. It 
| has recently left the laboratories for 


testing in selected households in 
Germany. 

AEG, another German company, 
has added a computerized timer to 
some of its washing machines. First, 
water softener is automatically 
flushed into the laundry drum of these 
machines; five minutes later, the de- 
tergent follows. The net result is that 
the washer needs 20 percent less soft- 
ener because it performs better when 
given a chance to work unimpeded by 
the detergent. 

Miele recently unveiled a similar 
machine that gauges laundry weight 
by determining how much water the 
wash absorbs; then it dispenses deter- 
gent and additional water accordingly. 


| The machine, which uses liquid deter- 


gent, has a computer chip with read- 
only memory. 

smart washing machines are about 
twice as expensive as conventional 
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WATER SPRINKLED ON CLOTHES 


WATER INTAKE FOR “SHOVEL” 
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Smart washing machines, such as this Bosch unit, are being tested in German homes. These computer- 
operated washers automatically dispense detergent and softener. They also use less water. 


ones, but manufacturers say their 
models cut detergent use in half, which 
they claim reduces the load on sewage- 
treatment plants.—Vivien Marx 


Cutting lead in drinking water 
A new copper alloy may help get the 
lead out of U.S. drinking water. Re- 
searchers at AT&T Bell Laboratories 
of Murray Hill, N.J., have replaced 
lead—which the EPA has called a ma- 
jor public health threat—with bis- 
muth in the copper alloys most often 
used for household faucets. 

Pure copper can’t be used in manu- 
facturing because it’s too “gummy” —it 
clings to bits when cut or drilled. So 
lead is added. However, exposure to 
lead has been linked to nerve and 
brain damage in children and high 
blood pressure and severe anemia and 
kidney damage in children and adults. 

Replacing lead with bismuth, a soft 
pinkish metal used mostly in medical 
products like Pepto-Bismol, has long 
been known to make a copper alloy that 


is a driller’s dream. But it has one 
drawback: “It’s a disaster when it comes 
to flexibility” and is incredibly brittle, 
says John Plewes, one of the Bell scien- 
tists who developed the new alloy. 

The trick to the new Bell mixture, 
Plewes explains, is adding a tiny 
amount of phosphorous. This effective- 
ly makes bismuth invisible to copper 
atoms and lets them line up in a strong 
formation that’s not prone to fractures. 
The new alloy looks and acts like cop- 
per-lead mixtures, says Plewes. 

Assuming the copper-bismuth blend 
gains wide acceptance, “it could make 
a real difference” in cutting lead-in- 


take levels, says EPA spokesman Sean | 


McElheny. While old lead-containing 
pipes and solder continue to be sources 
of this metal, plumbing fixtures also 


contribute their share [“HNF,” June | 


'90]. And although only 10 to 20 per- 
cent of lead exposure comes from 
drinking water—old paint, air pollu- 
tion, tainted soil, and car batteries are 
the main offenders—even small 
amounts can affect health. 


Now...A Low Cost, Yard & Prope 


“CLEAN-UP MACHINE” 


The TROY-BILT ° 
Junior TOMAHAWK 
Chipper/ Shredder is 

like a high volume 
garbage disposal for 
all your branches, 
and yard debris. 


ntil now, chipper/shredders 
have been too large and expen- 
sive for the average homeowner. 

But now, the Junior TOMAHAWK 
provides an affordable, practical way 
for any homeowner to recycle yard 
debris. 

The Junior is lightweight and 
completely portable...compact for 
easy storage...so trouble free it car- 
ries a Full No Time Limit Warranty... 
and so low priced any homeowner 
with property can justify owning one. 


U 
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The TROY-BILT* Junior So, if you like keeping 
TOMAHAWK beautifies your place looking its 
your property this easily: best... 


e Eliminates eyesores—including Send for your FREE copy of our 
unsightly piles of brush, prunings, TOMAHAWK Catalog. You'll learn 
and garden leftovers. about all model sizes, plus dozens 
ө Recycles yard debris—shreds of landscaping and gardening tips. 
leaves and other yard trimmings For Your FREE Catalog Call 


into free fertilizer for feeding plants 
and lawn. 1-800-453-8600 


e Chips branches—up to 2" thick Dept. 3288 Or Mail qne noy auy 


into attractive wood chips for land- This Coupon TODAY! = 
scaping as shown below. Te x 
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© 
102nd St. and 9th Ave 

| Troy, NY 12180 Dept. A3288 


| О YES! Please send me your 

| FREE Catalog on how the 3HP 
Junior TOMAHAWK® Chipper/ Shredder can help 

| me clean ир and beautify my property...plus 
details on factory direct prices, larger models 
available and your 50-Day Home Trial Offer. 
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It's coming. More and more 
municipalities are planning to ban 
the dumping of leaves, brush, grass 
clippings or other yard debris in 
their landfills. Putting these mate- 
rials out for the trash collector 


may soon be a thing of the past for | Address = 
all of us. | Су 
Also available in Canada ©1991 Garden Way Inc. [гше 9ے‎ 


he WorldCare solution to inadequate 
housing and the homeless, says Harry 
Boyd Williams, president and founder 
of the San Diego-based non-profit or- 
ganization, is plastic. WorldCare shelters are made from a lightweight 
corrugated high-strength polypropylene polymer that was originally 
developed for NASA's Apollo moon project (see illustration). 

Other organizations have also used plastics in housing. For exam- 
ple, GE Plastics built a high-tech research house [“Аге You Ready 
For a Plastic House?" Aug. '88; "Reinventing the House," March '90]. 
However, WorldCare houses are designed to be low in cost. "There's 
nothing cheaper available," asserts Williams. 

The boards are also fire retardant: "They don't burn; they melt, like a 
candle," explains Williams. The pliable boards can withstand 700 


| pounds of collision force and have a tensile strength of 4,000 pounds 


per square inch. 

The panels are used in designs that range from a small temporary 
hutlike shelter that can sleep B to 10 people to a 1,000-square-foot 
house. (The panels can be finished with siding and roofing to make a 
structure that looks like a traditional house.) The water- and corro- 
sion-resistant polypropylene panels, 7 feet wide and 0.08 to 0.24 
inches thick, come in any length so they are suitable for a variety of 


| structures. The “pop-up” design, as the hut is referred to, is the most 


commonly used so far: During the last four years, more than 5,000 
pop-ups, each measuring 7 by 14 feet, have served as emergency 
housing in more than 25 countries. The units come in pieces that eas- 
ily fit together like a puzzle. They are shipped flat to an emergency 
site and then assembled by volunteers who simply unfold them, raise 


| them up, and attach the roof. 


"We call the boards 'miracle hinges' because they can be bent 
and flexed a million times without fatiguing," says Williams. "A forty- 
nine-square-foot shelter weighs forty-five pounds and takes one 
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PLASTIC MOVES HOME 


By MARCELLE M. SOVIERO 


person ten minutes to assemble," he adds. 


Prison, and other panel designs may help in 
other housing shortage situations—such as for the migrant workers 
in California. ; 

A pop-up costs about half as much as a tent of equal size (tents are 
considered the closest competitor of the pop-up). And while its ther- 
mal properties are not astounding (one panel has the equivalent insu- 
lative value of one-inch-thick wood or six inches of cement), a pop-up 
is far better than a tent. 

The panels may also have some long-term environmental benefits, 
says WorldCare. Recycled waste plastic may someday be included in 
the boards; the company already remelts polypropylene waste scraps 
into new boards. Plastic has another advantage, according to 
Williams: “Deforestation is a problem all over," he says. “Now we 
know alternatives are available that offer advantages over traditional 
building panels." For example, "Dyes can be added to the board so it 
never has to be painted," explains Williams. 

WorldCare plans to build factories around the world so that kits can 
be sent quickly in emergency situations, further reducing costs. And 
while building codes and material availability have so far prevented 
permanent polypropylene homes in this country, LifeTech Systems, 
the for-profit division of WorldCare, is looking for financing and a U.S. 
factory location. Once factories can mass-produce the materials 
—which company officials claim could occur within a year—LifeTech 
intends to sell other products made with the boards, including back- 
yard tool sheds and camping equipment. 

Paul Dean Nauman, technical director at WorldCare, has created 
many design floor plans for the plastic houses. According to Nauman, 
while the entire world may not be quite ready for plastic houses, "peo- 
ple who don't have a house are ready to live in a plastic one." E 
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The pop-ups are being considered for use | 
at the overcrowded Washington State | 


If your home has pipes and fixtures 
that contain lead, can you do any- 
| thing short of ripping them out and 
| replacing them? Let the water run for 


a few minutes, advises McElheny, es- 
pecially first thing in the morning, to 
flush out any dissolved lead. And 


| don't use hot water from the tap for 


| drinking or cooking. 


Another option is to invest in a lead- 


| trapping filter. One new filter de- 

| signed by the Engelhard Corp. of 
| Iselin, N.J., and marketed by Los An- 
| geles-based Teledyne Inc., uses a ce- 


ramic powder packed into a mazelike 
matrix. The negatively charged pow- 
der, basically a baked claylike sub- 
stance, attracts the positively charged 
dissolved lead and holds it tightly in 
the matrix.—P. J. Skerrett 


British automation takes off 
An integrated home-automation sys- 


tem from England could soon be avail- 


| able in America through General 


Electric, which has a 50 percent inter- 
est in Creda Ltd, the British company 
that developed it. 

Called Credanet, the system allows 
owners to control appliances from 


within the house or via telephone. For 


| example, if you're delayed at the office 
| and you want to reset your heating sys- 


tem so it will come on at 8 p.m. instead 
of 5 p.m., you just call in the program 
alteration. It responds to outside calls 


only when preceded by your personal | 


identification number. This home-au- 
tomation feature is not new perhaps, 
but the system is unique because it is 
being built to the standards planned 
for ESPRIT (European Strategic Pro- 
gram for Research and development in 
Information Technology). 

There are three major U.S. efforts 
to integrate home automation: Smart 
House, a spinoff of the National Asso- 
ciation of Home Builders, plans to of- 
fer complete systems for new houses 
this fall. Products that use the Wash- 
ington, D.C.,-based Electronic Indus- 
tries Association's Consumer Elec- 
tronics Bus (CEBus) or the LonWorks 
technology from Echelon Corp. of Palo 
Alto, Calif., may be available in the 
next year or two. 

With Credanet, a central controller 
communicates with all appliances 
through electric power lines, avoiding 
the need for hard wiring. Special iso- 
lation filtering prevents you from 


| 
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In a new home-automation system from Britain, 
a central controller transmits commands to home 
appliances over power lines. 


switching on a neighbor's VCR or attic 
fan instead of your own—a potential 
problem with some systems. Appli- 
ances communicate through trans- 
ceiver units fitted in their electric wall 
socket or power plug. Infrared, fiber 
optics, and coax cable are other possi- 
ble communication links. 

The controller contains all the com- 
mand software and has a large liquid- 
crystal-display screen with touch keys 


that homeowners can use to call up | 


YOU'RE PROTECTED COME RAIN OR COME SHINE. — 


THOMPSON'S’ WOOD PROTECTOR. YOUR BEST DEFENSE AGAINST WATER, SUN AND MILDEW. - 


— 


The wood around your home has enemies. Day after day, rain and sun threaten the beauty f 
of your wood. And threaten you with costly repairs. 


You need the wood specialist—Thompson's" Wood Protector, made for wood and wood 
alone. With all the waterproofing power you expect from Thompson's. And a strong preservative to 
retard mold, mildew and rot. Plus sunscreens—the most of any leading wood preservative—to help 


prevent fading. 


Nothing beats the unique, three way protection of Thompson's” Wood Protector. No wonder 


its America's leading brand. 


© 1991 Thompson and Formby Inc: 
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Home Newsfront 


ing, says Vickers. But even if it isn't enacted, manufacturers must 
still comply with similar regulations adopted by state, local, and re- 
gional authorities representing 35 percent of the nation's popula- 
tion, says Alfred Krause, an EPA water conservation expert (see | З Ba = 
map for states that had acted by May). Cae oe i NE c» li i 
Of course, conserving water has its difficulties. After offering in- = % OF HOUSEHOLD CONSUMPTION TODAY 
centives to retrofit bathrooms with efficient toilets, many communi- | 
ties needed to find ways to dispose of the old ones. Rather than <> proposed NATIONAL STANDARDS ЎЗ? TYPICAL WATER USE 
burying toilets in landfills, several California municipalities began to "Not applicable | 
supply crushed toilet aggregate for road-bed construction. There — | (——— UD 
were even plans—never approved—to use old toilets as artificial While national legislation i is pending on maximum water use for various 
reefs.— Carol Brighton plumbing products, several states (top) already have acted on their own. 
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| 
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== STRIVING TO SAVE WATER BE 
PLUMBING PRODUCTS ACT lenia adf || 
In the drought-stricken West, water seems to have become as valu- M 
able as oil. Federal and California state officials are looking into 
building a freshwater pipeline from Alaska, and one California city 
may use desalination to produce drinking water from the sea. To 
help avoid such water emergency measures in other areas, a con- ош їп пиш | папи 
servation bill proposes national maximum-water-use and labeling TOILETS URINALS HEADS FAUCETS FAUCETS WASHERS WASHERS 
Standards for plumbing products made and sold after July 1992 - | | — 
(see illustration). The National Plumbing Products Efficiency Act al- 
so calls for the eventual development of standards for clothes " " 3 c " 
washers and dishwashers. If adopted, the act could save six billion 7 ks 7 i " s 3 | ја e 
gallons of water annually. ۴ ry А M ю 49 de Е | 
Complying with this act shouldn't be expensive. "In most areas, 7 ka т m m 
low-volume fixtures cost the same as high-volume conventional fix- 3 Nh | LN: "m E 
tures," says Amy Vickers, a Boston-based consulting engineer who 4 ю 4 | | 204 | | | Е в 
specializes in water conservation. In addition, she says, by using А үс У А | asl | № "M G 
these plumbing products, consumers could also save money on = Е = | | | | 
water, sewage, and energy bills. On a large scale, conserving water =? = 2-7 = j] | [s 
could lead to downsizing new water and sewage facilities. = 1- | "ZR и 5- № Е 
Chances for the plumbing bill’s approval аге considered promis- = | = | = | | g 
e 0- © 0- Ф 0-м | | NA | т 
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-— е hard. Professional. Never complains. Great v 
a nhand" chain saw. The Turbo-Cl 

alr filter на drastically reduces maintenance. Fully 

Sie —— assembled and reac Y to go. The | 
Ай ^ versatile P Farmhand. Put 


America s Chain Saw 


displays from a family of menus to 


| program heat, light, or security. If the 
unit has inputs from a modem or oth- 
er information source, data such as 
| Stock prices or train timetables can al- 
so be screened. For the telephone in- 
terface, a remote access unit plugs in- 
to a standard phone-line socket. 

Field trials of Credanet are now 
nearing completion, and the equip- 
ment with production electronics will 
| be on the market in Britain early next 
year. Creda Ltd., Blythe Bridge, 
Stoke-on-Trent ST11 9LJ, England. 
—David Scott 


MAKE YOUR HOUSE 
CLEVER—TODAY 


line circuits are described in a new book. 


Smart House, X-10, D2B, CEBus, and 
Echelon, among others, present a con- 
fusing array of home-automation tech- 
nologies. But how do interested home- 
owners sort it all out to create systems 
with today’s technology? 

“With the technology that's available to- 
day, we can all live like kings,” says 
David Gaddis in his book How to Auto- 
mate Your Home. Using 115 drawings, | 
the 128-page book presents ideas and 
installation instructions for current-tech- 
nology systems that run from the simple 
and inexpensive to the highly complex. 

Don't look for Consumer Reports-type 
endorsements of products, however. 
Gaddis seems more concerned with the 
systems than with brand names. There 
| | are chapters on wiring; home security; 

| appliances and lighting; audio/video; tele- 

| phone and communications; and water 
| | heating, space heating, cooling, and ven- 
tilation systems. Though he sometimes 
uses expressions like "spread spectrum" 

(a radio-frequency band) and "binary 1-0" 

(computer coding) without adequate ex- 

planation, the discussions of home au- 
| tomation are generally approachable. 
| Gaddis plans to update the $29.95 

notebook-size soft-cover semi-annually. 

Home Automation, USA, Box 22536, Ok- 

lahoma City, Okla. 73123.—M. D. 


Notes from home 


•Тће National Factory for Air Condi- 
tioners Co. of Riyadh, Saudi Arabia, 
will begin producing the liquid-desic- 
cant gas-fired Albers air conditioner 
in early 1993 [“Best of What's New,” 


| Dec. '90; “Clean-Air Home Air Condi- 


tioner,” July '90]. The units, which 
don’t use ozone-destroying chloro- 
fluorocarbons, are now being field- 
tested, says Albers Air Conditioning 
Corp. (Arizona State University Re- 


search Park, 7855 S. River Pkwy., 
Suite 206, Tempe, Ariz. 85284). 

* Another cool update: York is selling 
commercial air conditioners with the 
French-made Cryogel Ice Ball ther- 
mal-storage system [“HNF,” June '90]; 
residential units may follow in a cou- 
ple of years. Water in the thermal- 
storage balls is frozen during off-peak 
hours for cooling later, taking advan- 
tage of lower power rates. York Inter- 
national Corp., Box 1592-361P, York, 
Pa. 17405-1592. I 
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two stocl market crashes: 


two yard sales, 23 children, 


six rooms of furniture, 


one Raynor Decade Garage Door 


RAYNOR DECADE DOORS 


WARRANTED FOR AS LONG AS YOU OWN YOUR HOM E. | 


No matter what happens in the years ahead, the beauty and reliability ofa 
Raynor Decade garage door is warranted to last as long as you own your home. 
Warranty applies to door sections, not hardware. For the Raynor distributor 


nearest you, call 1-800-545-0455. 
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In the Kuwaiti desert, “hellfighters” from 
Houston are snuffing out oil well fires with 
water, liquid nitrogen, and elbow grease. 


By J. M. KELLY 
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riving into the Maqwa 
oil field south of 
Kuwait City is like de- 
scending into hell. Off 
in the distance I count 
37 oil well fires, belch- 
ing flames and black 
clouds of smoke. Miles 
down the desert road, the swirling 
clouds close in around my car, blot- 
ting out the midday sun. I can't see 
anything except an ominous orange 
glow and a small patch of oily sand in 
front of my headlights. It is almost 
impossible to tell if I am still on the 
road or if I have just driven into a 
patch of lawn darts (the firefighter's 
nickname for cluster bombs). 

Fifteen minutes later, I 
reach the eye of this unnatu- 
ral storm. The curtains of 
darkness part, and I can al- 
most see the sun. There, just 
beyond a huge lake of oil, I 
find well number MG56 and 
Coots Matthews of the Boots 
& Coots, Ltd. oil well fire- 
fighting company. 

Houston-based Boots & 
Coots, run by Coots and part- 
ner Boots Hansen, is one of 
three U.S. firefighting compa- 
nies enlisted by Kuwait to 
battle its blazing oil wells. 
The others—also from the: 
Houston area—are the Red 
Adair Co. and Wild Well 
Control. Several foreign coun- 
tries have sent firefighting 
teams to Kuwait as well. 

The war against the wells 
requires a special kind of re- 
cruit—one who can put out 
fires so hot they melt sand in- 
to glass. Operation Desert 
Hell, as some of the firefight- 
ers are calling it, is a job for 
“hellfighters” like the one 
John Wayne played in the 
1969 movie of that name, based on the 
adventures of legendary firefighter 
Red Adair. 

The average firefighter here has 
spent most of his working life in the 
oil fields. Before coming to Boots & 
Coots, some of the firefighters now in 
Kuwait worked as “rough necks” (oil 
rig workers), “snubbers” (people 
trained to use special derricks to work 
on active production wells), mud engi- 
neers (chemical and fluid hydraulic 
specialists), and well cementers (peo- 
ple who seal wells). They earn as 
much as $800 a day risking their lives 
trying to rescue oil fields sabotaged by 
the military forces of Iraqi president 
Saddam Hussein. 

Kuwaiti officials estimate that 
about six million barrels of oil a day 
are going up in smoke, at a cost of 


more than $1,000 a second. Some at- 
mospheric scientists who have collect- 
ed air samples high above the fires 
dispute the six-million-barrel figure, 
but agree that at least 1.5 million bar- 
rels a day are burning—an amount 
equal to Kuwait's daily export quota 
before the war. More than 400 wells 
are still ablaze. 

Wells are burning in all of 
Кима oil fields (see map), but fire- 
fighting efforts are currently cen- 
tered on the huge Burgan complex, 
which is comprised of the Maqwa, 
Ahmadi, and Burgan oil fields and 
which contains approximately 60 
percent of Kuwait’s 1,135 oil wells. 


JM KELLY 


Coots Matthews prepares the leaders of his firefighting 
teams for an attack on oil well MG56. At left, one of more 
than 500 oil wells set ablaze by Iraqi soldiers. 


Boots & Coots and the other teams 
are attacking the Burgan complex 
first because some of its wells, such as 
the ones in the Maqwa field, are less 
than two miles from the suburbs of 
Kuwait City. Air pollution from the 
fires is a serious concern because 
most of Kuwait’s 1.5 million citizens 
live in the city. 

It is not yet known whether the 
plumes of smoke rising from the fires 
will affect regional weather and cli- 
mate. Some plumes have been detect- 
ed as far away as southwestern 
Pakistan, more than 1,200 miles from 
Kuwait. In June, scientists flying 
aboard the University of Washington’s 
Convair C-131A and a four-engine 
Electra owned by the National Science 
Foundation began conducting studies 
on how smoke particles interact with 
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A boom-mounted | 
venturi tube 
engulfs flames. 


A steel-covered tractor positions a venturi tube over the well head. Flames emerge from the top of 
the metal tube. The hose connected to the base of the venturi tube is the conduit for liquid nitrogen, 


Water jets cool | which is pumped from a truck and injected directly into the flames. 
the steel tube. 

Nitrogen 

is injected 

into the base 

of the tube. 


NITROGEN 


OXYGEN —— 


Nitrogen 
displaces oxygen, 


suffocating the fire. | 


clouds and how smoke absorbs and re- 
flects light. It may be some time before 
the results are available. 

On the ground, Coots has been con- 
ducting experiments of his own since 
April. “You made it,” he says, smiling, 
when I arrive at MG56 in the Maqwa 
field. He puts a wad of chewing tobac- 
co in his mouth and shakes his head. 
"It's got some good pressure," he says, 
nodding toward the burning well 500 
feet away. The pressure that forces the 
oil to the surface is produced by a wa- 
ter aquifer beneath the oil reservoir. 
Brilliant orange flames surge 60 feet 
into the air. The oil spewing from the 
well head roars like a jet engine. 

"I don't know if we'll be able to get it 
or not," Coots tells me. The fire-extin- 
guishing method he's planning to try 
today is one that he and his team de- 
veloped here in the desert, and it has 
only been used on a few wells. 

Ordinarily, Coots wouldn't be con- 
cerned. He is 68, and in his 38 years in 
the business, he has handled well fires 
larger and more dangerous than MG56 
—a relatively small fire. "The worst 
well was GT2 in the Sahara desert," 
Coots recalls. “It blew the drill pipe 400 
feet into the air and had a flame 700 
feet high. That was in 1963. We finally 
shot it with 800 pounds of dynamite." 

That's how most blowout specialists 
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Nitrogen shot into the base of the venturi tube displaces оху 
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деп, smothering the fire. Water cannons 


directed at metal parts cool them to prevent them from reigniting the fire after it is extinguished. 
Steel monitoring shacks shield workers from the intense heat; the flames are 1,500°F. 


bring an oil fire under control: They 
detonate explosives above the well, de- 
priving the fire of oxygen. Coots says 
he could shoot MG56 today with 75 
pounds of explosives, but he doesn’t 
have enough water to keep the explo- 
sives cool while placing them over the 
well. The explosives can only extin- 
guish a fire for an instant, so water is 
also needed to prevent superheated 
metal parts from reigniting the blaze. 


oots and his team plan to put out 
the MG56 fire with liquid nitro- 
gen, a method that requires only a 
few thousand gallons of water, instead 
of the huge reservoir of water needed 
when using the explosive method. Ni- 
trogen suffocates a fire much more 
slowly than explosives do—it takes 
about 30 to 90 seconds—so there's less 
risk of reignition. 
Nitrogen has been used to fight oil 
well fires as far back as the 1930s, but 


the Boots & Coots approach is unique. 
The company was the first to use a 
tubular device to inject nitrogen di- 
rectly into the flames. Many people 
had proposed this idea, but no one had 
actually tried it before the Iraqi army 
set fire to Kuwait's wells. 

To put out a fire with nitrogen, the 
Boots & Coots team mounts a vertical 
steel pipe, called a venturi tube, onto 
the end of a cranelike boom. The tube is 
25 feet long and 30 inches in diameter. 
Workers hook up a hose—connected to 
the base of the steel tube—to a nearby 
truck, containing liquid nitrogen trans- 
ported at sub-zero temperatures from 
Saudi Arabia. Three burners stir to life. 
The burners heat the nitrogen to more 
than 500°F, quickly changing it to its 
gaseous form. When the venturi tube is 
placed over the spout of burning oil, ni- 
trogen gas will be pumped into the base 
of the tube, displacing oxygen and 
smothering the fire. 


А 50-foot fountain of oil continues to gush from the well head after the fire is extinguished. Sur — 
rounded by steam and boiling oil, a worker prepares the well for capping operations. Capping the well 
is often more difficult and dangerous than putting out the fire. 


Now begins the dirty work—position- 
ing the tube over the fire. Bulldozers 
push two monitoring shacks—clad in 
corrugated steel and equipped with wa- 
ter cannons, they help shield workers 
from the heat—to within 50 feet of the 
well. At this distance from the fire, ex- 
posed skin flushes red within minutes. 
Coots shoves his hands into the pockets 
of his white coveralls and slowly walks 
up to one of the shacks. He stares to- 
ward the flames. 

А bulldozer moves the venturi tube 
forward. Fifteen feet from the fire, the 
superheated steel pipe begins to 
smoke. It disappears into the 1,500°F 
flames. А moment later, the tube 1s 
centered over the well, and the column 
of burning oil emerges from the top of 
the tube, like the flame of a giant 
Bunsen burner. The sound is different 
now, like a train in a tunnel. 

The water cannons are activated, and 
arching streams of water are sprayed 


up and down the venturi tube and at 
the base of the well, cooling the metal. 
Clouds of steam explode into the black 
sky. Suddenly, I hear a rumbling sound 
as the nitrogen is pumped into the base 
of the tube- À gray-brown cloud cuts 
through the dark smoke above the fire. 
Flames jump sporadically for almost a 
minute, and then disappear. Where 
there was once a fire, | now see a 50- 
foot fountain of oil. 


и eople think putting out the fire 
D: the hard part," Coots ex- 
plains, “but shutting in the 

well, that’s the dangerous thing.” A 
flashback is the greatest danger that a 
firefighter must face. Once the fire has 
been extinguished, oil rains down up- 
on the men who are preparing to shut 
in the well. Even a tiny spark could 
turn the surrounding area and the 
oil-soaked men into a raging inferno. 
To help prevent this, water cannons 
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_ largest and most prolific oil reservoir. 


are trained on the men at all times. 

Coots and his team move in with a 
stinger—a two-foot metal tube with a 
tapered head, mounted on a boom. 
—and wedge it into the well casing to 
allow flowing oil to pass through its 
open top. Workers pack the narrow 
pipe leading to the stinger with scraps 
of Mylar, shredded rope, strips of rub- 
ber, gunnysacks, or other materials. 
Then they connect a hosé to the pipe 
and pump “mud” through the hose at 
high pressure. The mud is a viscous 
slurry containing barite, caustic soda, 
and water, much heavier per gallon 
than fresh water. It forces the scrap 
materials down the hole, driving the 
oil back into its underground forma- 
tion. The heavy mud completely stops 
the flow of oil. Later, workers may cap 
the well with cement. 

The water and residual oil around 
the well are still boiling when I leave, 
and my car is covered with a fresh film 
of crude. The ultimate fate of the wells 
that have already been sealed is unde- 
cided. Because of their relatively shal- 
low depth of 4,000 to 5,000 feet, MG56 
and other wells in the Maqwa field 
may be permanently capped and re- 
drilled at a later date. However, every- 
thing possible will be done to preserve 
the deeper, more valuable wells in oth- 
er fields. 

Now that more water is available, 
firefighters are temporarily discarding 
the liquid nitrogen method in favor of 
explosives. But as the “hellfighters” 
move to the burning Wafra and Umm 
Qadeer oil fields farther west in the 
desert, where they have not yet had 
the time to build water reservoirs, 
they will again be using liquid nitro- 
gen to help snuff out the blazes. РЕ 
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It always renan the map correctly, "may «arching for ап unfamil- 


iar street address, the 
driver reaches out to a 
small screen mounted in 
front of the instrument 
panel that shows his loca- 
tion on a video map. 
Pressing a few buttons, 
he enters the address. The display 
switches to a map highlighting the de- 


doesn't argue about which route 


to ike and won't fall asleep when 


you need directions. Computerized sired destination. With the direction 
¥ and distance computed, he sets out as 
b. 1 the on-screen map traces his progress. 
à navigation systems that may . Another futuristic concept car? 
| Дш. а Hardly. It’s Will Dotson’s flatbed 


truck, equipped with a new vehicle 
navigation system called 
TravelPilot from Blaupunkt 
Bosch Telecom of Broadview, Ill. 
The owner of a recycling collec- 
tion service, Dotson travels 200 
to 300 miles a day in the San Fran- 
cisco Bay area—and has spent more 
time than he cares to recount hunt- 
ing down addresses, waiting in traf- 
fic, and finding his way home again. 
By enabling him to pinpoint his desti- 
nation and generally maintain his 
bearings, the Travel-Pilot, he says, 
makes driving more efficient and en- 
joyable. “It saves time, it saves wear 
and tear on the vehicle, and it saves 
gas so there’s less air pollution,” ex- 
plains Dotson. 

Indeed, Dotson won’t be riding 
alone on technology’s high road. Long 
the subject of automotive fantasies, 
vehicle navigation systems are now 
realities thanks to major advances in 
such diverse technologies as optical 


ta cu 


someday change the primal 
+ relationship between drivers and ^ 7 =~ A 


| their cars are finally a reality. 


By CHRISTOPHER O'MALLEY 
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storage ра! mapping techniques, 
Ji; m8 f 8 ronic sensors, and satellite re- 

^" eeivers. The TravelPilot and similar 
systems have been used for more than 
a year in Intelligent Vehicle Highway 
System trials, and they've been adopt- 
ed by some fleet owners and munici- 
palities. But consumers are only now 
getting a chance to take navigation 
systems for a spin. 


n a sense, U.S. drivers are a bit 

tardy. In Japan, thousands of driv- 

ers are already using navigation 
systems and they are offered as op- 
tional equipment by auto makers such 
as Mazda, Nissan, Honda, and 
Mitsubishi, and as aftermarket add- 
ons by electronics companies such as 
Pioneer and Clarion. German mo- 
torists have had access to the Travel- 
Pilot for nearly two years, and the sys- 
tem was introduced recently in 
England and France. But a combina- 
tion of sprawling geography and con- 
servative marketing has stalled navi- 
gation efforts here. 

А predecessor to the TravelPilot, 
the Navigator, was sold from 1985 to 
1987 by Etak, Inc., of Menlo Park, 
Calif. (“Computerized Navigator for 
Your Car," June '85]. However, it was 


E „ sold only in California and needed sev- 


al cassette tapes to store map infor- 


mation for each metropolitan area, | 


making it an intriguing but impracti- 


cal precursor to current models. 

Today's navigation systems use a 
single compact disc to store map data 
digitally. The disc provides detailed 
on-screen maps of all interstate high- 
ways in the United States plus several 
metropolitan areas, leaving plenty of 
room to spare for future updates and 
enhancements. So-called dead-reckon- 
ing systems, such as the TravelPilot, 
use an electronic compass and sensors 
to track a vehicles movement and 
match that input against the digital 
maps with sophisticated algorithms. 
The other major type of auto naviga- 
tion system uses satellite signals and 
receivers to gauge location, and com- 
pares that data with the maps. 

With car navigation, “You will get a 
level of control over where you go, how 
you go, when you go, and even 
whether you go that you simply never 
had before," says Lyle Saxton, chief of 
the advanced systems division of the 
Federal Highway Administration at 
the U.S. Department of Trans- 
portation. "I'm convinced that it's go- 
ing to have a profound impact on the 
way we get around." 

Intelligent vehicle highway systems 
may someday bring this vision to real- 
ity (see Calling All Cars: Traffic 
Ahead), but it's not here yet. While 
navigation systems certainly do what 


they promise—get you ui fom point А to 
point B—they can't select the best 


route based on traffic patterns or con- 
struction schedules. And while the po- 
sitioning hardware and mapping soft- 
ware are refined enough for mass- 
marketing, the price tag—typically 
$3,000 to $4,000—will probably keep 
demand in low gear for some time. 
Still, as was the case with cellular 
phones and audio CD players, these 
early car navigation systems may be- 
come more popular, leading to low- 
er prices. Collectively, such sys- 
tems could save Americans 
millions of road hours and 
perhaps billions of dol- 
lars in lost productivity. 

So far, the only in-vehicle 


navigation system available for '% 


American drivers is the TravelPilot. 
Blaupunkt's offering consists of four 
major components: a pair of speed sen- 
sors are attached to two of the car's 
wheels to measure distance; an elec- 
tronic compass is mounted inside the 
rear window to establish direction; a 
small computer with a CD-ROM (com- 
pact disc read-only memory) player is 
stowed in the trunk or under a seat to 
figure location by comparing distance 
and direction data with its digital 
maps; and a 4.5-inch monochrome dis- 
play, perched on a stalk in front of the 
instrument panel, shows present or 
desired location. 

Using the dozen buttons that frame 
the screen, the driver controls the 
TravelPilot through a series of on- 
screen menus and listings. To find an 
address, for example, you would push 
the “теп” button, choose select destina- 
tions from the submenu that follows, 
and pick "street address" from the 
menu after that. You then enter the 
street name (with the buttons acting as 
alphabet keys). That yields a scrolling 
list of street names matching the let- 
ters you typed in—‘main” might bring 
Main St., Maine Ave. and Mainland 
Dr., for instance—letting you select the 
one you're looking for. You then enter 
the street number, and the system re- 
sponds with a message indicating 
whether or not it has found the ad- 
dress. In some cases, you are given a 


.^' choice of multiple match- 

es (123 East Main and 123 
West Main, for example). 

Once TravelPilot finds the ad- 
dress, it displays the distance in 
miles and the direction to be traveled. 
Your vehicle is represented by a thick 
arrow point on a map of simple green 
lines and street names, and the desti- 
nation is marked by a star. To see as 
much or as little of your route as need- 
ed, you can change the scale of the 
map, zooming in as close as 220 yards 
per inch or moving out as far as 30 
miles per inch. For safety, the data-en- 
try menus won't work when the vehicle 
is traveling at speeds more than 2 
mph, though the zoom functions will. 

As you drive, the arrow-shaped cur- 
sor traces your progress against amap 
backdrop. The cursor "static 
and pointed straight ahead; ће may. 
turns and scrolls as needed to show 
your movements. The system proved 
accurate: During tests, the cursor 
“сат” on the electronic map moved 
nearly identically with our vehicle as 
we traversed streets. 

By the end of October, map disces for 
five regions covering most of the coun- 
trys major metropolitan areas in 
street-level detail are scheduled to be 
available. Each disc includes several 
major cities plus the entire U.S. inter- 
state highway network. For instance, 
the West Coast disc (the only one 
available as of July) covers San 
Francisco, San Jose, Oakland, Los 
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Angeles, San Diego, Las Vegas, Hono- 
lulu, and their suburbs. The discs cost 
$100 apiece, and Etak, which makes 
the maps for Blaupunkt, promises 
yearly updates to include new roads 
and expanded coverage. 

Eventually, Etak says it plans to 


НАМЕРИ 


Press "STR" and 
other street 
names appear on 
the screen of the 
Blaupunkt 
TravelPilot —the 
first vehicle-navi- 
gation system 
available to U.S. 
drivers. The keys 
next to the “plus 
and “minus” sym- 
bols adjust map 
scale from one- 
eighth mile per 
inch to 30 miles 


per inch. 


" 


add more than street names too. Land- 
marks such as airports, hotels, hospi- 
tals, shopping centers, restaurants, 
and gasoline stations will be pro- 
grammed into the maps. Within 12 
months, the maps might also begin in- 
cluding Yellow Pages listings, enabling 


CALLING ALL CARS: TRAFFIC AHEAD 


Driving smarter may begin with "smarter" 
cars, but even the latest navigation systems 
have limitations. They can't warn you about 
the unscheduled lane closings on Route 80 
or the extent of rush-hour congestion at the 
George Washington Bridge. Nor can these 
systems suggest a speedier route based on 
traffic patterns, assuming you learned of the 
routine calamities from radio reports. 

Fortunately, this problem may be short- 
lived. Efforts are under way worldwide to 
create traffic-management systems that will 
feed information to car navigation systems. 
In the United States, government and indus- 
try groups are banding together to realize a 

| broad vision of smarter car travel, known as 
Intelligent Vehicle Highway Systems, or 
IVHS. IVHS research embodies not only in- 
car navigation products, but new transporta- 
tion-management systems as well. 

The latter would include a surveillance 
system of some sort—helicopters and road- 

| way motion sensors are two possibilities 

| —that would transmit traffic information to a 
traffic-management center. The center 
would then interpret the data it receives 
from several sources and send it via radio 
signals to in-car systems, notifying drivers 
about congestion and accidents, and sug- 
gesting alternate routes. Such messages 

| might be transmitted as text on the driver's 
video screen, or heard as voice alerts. 

Most of the systems available now or un- 
der development have an outlet for these 
brave new possibilities. The Blaupunkt 
TravelPilot, for instance, includes a digital 
serial interface so later it can be outfitted 
with communications capabilities. The navi- 
gation computer's software would also have 
to be updated to process the incoming data 
properly, as might its hardware, to relay 
spoken messages. Indeed, coordinating all 
of these advances may be the tough part. 
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"IVHS is a system, not just a set of compo- 
nents," explains James Constantino, execu- 
tive director of IVHS America, a group of 
more than 100 government agencies, pri- 
vate companies, and industry associations. 
"All of these things must work together if 
we're going to realize the benefits technolo- 
gy can bring to car travel." 

The first significant trial of IVHS concepts 
was the Pathfinder project in Southern 
California [“Smart Highways," Nov. '89]. 
Recently completed, it employed the 
TravelPilot and a two-way data communica- 
tion system along a 14-mile stretch of the 
heavily traveled Santa Monica Freeway. The 
results aren't in yet, but a similar, more ambi- 
tious project known as TravTek is already set 
to begin early next year in Orlando, Fla. The 
project, sponsored by General Motors, the 
American Automobile Association, and fed- 
eral and state transportation agencies, calls 
for about 100 Oldsmobiles—mostly rental 
cars—to be equipped with an enhanced nav- 
igation system that receives continuous traf- 
fic reports and offers route guidance. In addi- 
tion, a dedicated cellular phone will permit 
drivers to call any of the hotels, restaurants, 
or tourist attractions shown on the digital 
maps. А more extensive test involving 3,000 
to 4,000 vehicles and more than 200 square 
miles of roads in the Chicago area is slated 
for 1992 or 1993. 

How soon intelligent highways become a 
fixture in metropolitan areas depends on 
many issues, some of which—such as who 


controls and pays for transportation-man- | 


agement systems—have little to do with 
technology. But IVHS proponents hope to 


begin implementing such systems in some | 
areas by 1995 or 1996 and to cover much of | 


the country by the end of the decade. In the 
meantime, keep your eyes peeled and the 
radio on.—C. О. 


you to, say, search for an Italian restau- 
rant on Main Street that's open late 
and accepts credit cards. In the mean- 
time, by pressing a few keys on the 
TravelPilot menu, you can easily define 
and store up to 99 map positions of 
your own in a separate list of user-pro- 
grammed addresses. 

The TravelPilot is a self-contained 
system, requiring no external signals 
to guide it. It can be installed in al- 
most any vehicle. And, judging by 
demonstration rides, it does a good job 
of tracking a vehicles movement in 
most circumstances. However, some 
common driving conditions can throw 
the system's sensors off, including 
traveling at high speeds for long peri- 
ods and frequently weaving in and out 
of lanes. During tests, one lengthy 
zigzag through a large parking lot 
threw the locator off, but once the car 
was back on the road, the system cor- 
rected itself within a block. Some ac- 
tions—such as taking the car on a fer- 
ry boat or having the car towed— 
require that you reposition the cursor 
manually; this is simply a matter of 
hitting a few buttons. 

TravelPilot's key drawback is price; 
at $3,495 plus another $500 or so for 
installation, the device is clearly an 
extravagance for the family car or 
minivan. "It's a nice, flashy, expensive 
system, and you can use it as a high- 
tech toy or a status symbol," concedes 
Michael Hayden, the TravelPilot pro- 
ject manager at Blaupunkt. “But we 
designed it to be a serious tool for the 
serious driver.” 


er car navigation systems to 

choose from, although when is not 
yet clear. The next add-on system 
—and the first satellite-based model 
—to reach the United States may be 
Pioneer’s AVIC-1. Sold in Japan for 
about a year now, the AVIC-1 was the 
first widely available car navigation 
system to tap the U.S. Department of 
Defense’s Global Positioning System 
(GPS). This satellite network trans- 
mits time and location data over ra- 
dio-frequency signals that enable re- 
ceivers on the ground to determine 
positions of vehicles. 

In theory, satellite-based naviga- 
tion systems like the AVIC-1 are 
more sophisticated than dead-reckon- 
ing systems because they can help 
you pinpoint your location even when 
you veer off documented roads, and 
they never need to be reset. The 
screen graphics are also more re- 
fined—more like a paper map—than 
TravelPilot’s. But GPS systems have 
drawbacks of their own: For starters, 
only 17 of the 24 planned satellites 
were in orbit by this May, so there 


© drivers may soon have oth- 


are short periods every day when the 
signals required for car navigation 
aren't available. All 24 satellites 
won't be in orbit until 1992 or 1993. 
And because GPS is maintained and 
controlled by the DOD, its signals 
may be encrypted to limit their accu- 
racy for nonmilitary purposes. GPS 
also has more *down-to-earth" obsta- 
cles, such as tunnels, tall buildings, 
and mountains, which delay calcula- 
tions until the ground receiver can 
pick up another satellite. 

Using an antenna and a satellite re- 
ceiver developed by Trimble Navi- 
gation Ltd. of Sunnyvale, Calif, the 
AVIC-1 calculates the vehicle's latitude 
and longitude by using the RF signals of 
at least three satellites (see illustra- 
tion); if five satellites are available, alti- 
tude is calculated too. As with the 
TravelPilot, the location data is checked 
against a CD-ROM map, and the re- 
sults are displayed on a video screen af- 
fixed to the instrument panel. Unlike 
the TravelPilot, however, the AVIC-1's 
slightly smaller color LCD display cur- 
rently shows geographical location only, 
and cannot find specific addresses. 

Pioneer hasn't said when the AVIC- 
1 will be available in the United 
States, but the system, which sells for 
about $2,700 in Japan, was on public 
display at the January Consumer 
Electronics Show, and the company 
clearly believes there's a U.S. market 
for such products. “People are spend- 
ing more time in their cars, and 
they're getting pretty serious 
about using technology 
to make that time more 
efficient and enjoy- 
able," notes Russ John- 
ston, who is marketing 
manager for Pioneer's 
car audio products. 

The potential of this 
is not lost on the major 
auto makers either. With 
working models in their 
own backyard, Japanese car 
makers could add navigation 
systems to their U.S. models with rel- 
atively little difficulty —though none 
has announced plans to do so. 
General Motors, which has played an 
active role in navigation trials, is a 
good bet to be the first domestic auto 
maker to integrate a navigation sys- 
tem into its production models. By 
1993 or 1994, GM plans to offer a 
dead-reckoning or GPS system as an 
option in some of its higher-priced 
models. Chrysler's AcuStar parts di- 
vision has a licensing agreement with 
Philips Car Stereo International, 
which is developing a dead-reckoning 
system that it also hopes to sell to 
European auto makers such as BMW 
and Renault. Ford, meanwhile, has 


begun some 
navigation 
experiments 
of its own. 

Why the cau- 
tious approach? 

Many companies 
say they're wait- 
ing until they can offer 
second-generation CD-ROM 
systems with "route guidance" or 
^path finding" capabilities. Given a 
starting point and a destination, such 
systems could automatically compute 
and display an optimal driving route. 
Some auto makers also want to see 
more progress on traffic-management 
networks before they hit the road with 
navigation systems. These networks 
will feed properly equipped car sys- 
tems with real-time traffic data, which, 
in concert with route-guidance fea- 
tures, could steer drivers around con- 
gestion or accidents. 

"If your system just tells you where 
you are and shows you a destination 
point, then it's not doing a heck of a lot 
for you," asserts William Spreitzer, 
who is technical director of GM's navi- 
gation programs. "We think that 


SATELLITES TO STEER BY 
Left: Time and location data from a 
satellite travel at the speed of light 
via radio frequency signals. The time 
it takes for the satellite signals to 
reach a receiver in a vehide is used to 
determine the distance between the 
two. By comparing signals from at 
least three satellites, the Pioneer 
2 AVIC-1 reputedly can determine a ve- 
5 hide's location within 36 feet. Above: 
= The cur's position is superimposed on 
5 а street map. 


there’s a limited market for the basic 
navigation package.” 

But while the auto makers and 
many aftermarket companies wait, 
smaller players from Japan, Taiwan, 
and Korea could quickly up the ante 
with aggressively priced navigation 
products of their own. The hardware 
for dead-reckoning and GPS systems 
is widely available and, despite some 
persistent complaints to the contrary, 
obtaining the proper digital maps may 
now be every bit as easy. “Anybody 
who hopes to get into the [car-naviga- 
tion] game but hasn’t yet, spreads the 
rumor that the maps aren't ready, 
says Etak president Stanley Honey, 
who claims that by early 1992 every 
U.S. road and alley will be on the com- 
pany's discs. “The maps are in good 
shape,” he asserts. 

It may be 1995 before the price of 
car navigation systems drops into the 
$500 to $1,000 range, making them 
as attainable as a good stereo system 
or a cellular phone. But the Travel- 
Pilot and its forthcoming competitors 
are charting a course to the future of 
car travel from which there’s likely no 
turning back. H5 
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LAPTOPS GO CELLULAR 


By CHRISTOPHER O’MALLEY 


LET YOUR CABLE ADAPTER DO THE DIALING 


Toshiba's line of portable computers сап be linked to cellular аы by using а special 
plug-in computer modem, the T24D /X. The computer has a slot for a printed-circuit mo- 
dem board. In addition, a cigarette-pack-size cable adapter is needed to link the comput- 
er to a cellular phone. Toshiba's cable adapter has memory and other circuits that convert 
audio-tone signals from the computer modem into the equivalent of the signals you gen- 
erate when tapping numbers into the phone and pressing a send button. Adapters are 
planned for most phone models. 


PHOTOS BY JOHN B. CARNETT 
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Portable computers 

and cellular-radio 

phones are merging into 
complete on-the-go 
communications systems. 
Now you can send and 
receive electronic mail, 
facsimiles, other computer 
data—plus conventional 


voice phone calls. 


t a glance, it’s easy to mistake Burt Kolk- 
er’s white Cadillac for just another vehicle 
parked beside the road. The corkscrew an- 
tenna rising from his car's trunk indicates 
he uses a cellular telephone. But you have 
to scan his Georgia license plate for a hint 
that this is an unusual car: The plate 
i reads "OFFICE." 

In his moving "office," Kolker, a security-system consul- 
tant in Atlanta, not only has a cellular telephone, but a lap- 
top computer and a portable facsimile machine perched on 
the passenger seat. What makes these mobile electronics 
extraordinary? Both the computer and fax machine are 
linked to the cellular phone, enabling Kolker to send or re- 
ceive information, just as he would in any office, without 
leaving his car. He faxes contracts to customers and re- 
trieves computer files from the main office. "I get most of my 
work done on the side of the road," Kolker quips. 

On the shoulders of America's roads—not to mention in 
its airport lounges, hotel rooms, oil fields, and construction 
sites—it won't be unusual soon to see people sending and 
receiving faxes, computer files, electronic mail, and other in- 
formation through their cellular phones. New technologies 
and products are beginning to make it easier to exchange 
data reliably over cellular radio waves. 

Cellular radio is still mainly a voice-oriented technology. 
Only about two percent of all cellular subscribers use their 
car or portable phones for data communication, according to 
a recent survey by Herschel Shosteck Associates, a cellular 
industry research company. But the parallel booms in cellu- 
lar phones (an estimated seven million users by the end of 
1991) and portable computers (six million) coupled with the 
introduction of new products that link the hardware sug- 
gest that cellular data transmission is on the rise. "We think 
there's a lot of pent-up demand for this type of wireless on- 
the-go data communication," says John Sunderland, a sales 
manager for Audiovox Corp., a cellular phone maker. 
Maybe so. But manufacturers are only just starting to 


smooth out the inherently rocky union between cellular 
phones and equipment such as fax machines and comput- 
ers. Cellular phones are essentially two-way radios that 
communicate via electromagnetic waves to nearby towers, 
which then relay calls to other locations over phone lines. In 
contrast, modems—which convert computer data into au- 


dio-tone signals for transmission—and fax machines are de- . . 


signed to work with standard wired telephone systems 
through an ordinary wall jack. 

This incompatibility between radio and non-radio gear is 
problematic. For openers, most cellular phones aren't 
equipped with the RJ-11 phone jacks needed to plug into 
modems or faxes. That's slowly changing, but even cellular 
phones with these jacks lack the dial tones, busy signals, 
and other operating characteristics that a modem or fax 
machine needs to dial or answer a call automatically. And 
because cellular-phone adapter cables are all different, 
there is no universal solution. 

Using cellular-radio networks to transmit information 
other than speech can be as difficult as establishing the con- 
nection itself. The routine annoyances of cellular voice calls 
—fading volume, excessive noise, conversation crossovers, 
and momentary dropouts—can be deadly to data calls. Fax 
machines can often tolerate these problems simply by reduc- 
ing their transmitting speed or by omitting small portions of 
a page. Modems are another matter. À few slipped ones and 
zeros of digital information can scramble an entire file trans- 
fer or simply cut you off. And poor cellular calling conditions, 
too many people making or receiving calls at once, for exam- 
ple, may prevent you from getting on line at all. 

It would seem that the planned switchover in cellular ser- 
vice from analog to digital signals, designed to boost the ca- 
pacity of radio channels, would make data communication 
much easier by conforming phone signals to the language of 
computers [^Cellular Goes Digital," Jan. '90]. But that tran- 
sition could take a decade or more to complete, and there's no 
guarantee that digital service won't have its own problems. 

In the meantime, there are ways around the present ob- 


POPULAR SCIENCE SEPTEMBER 1991 © 71 


PACK A PHONE AND COMPUTER INTO ONE CASE 


A computer-cellular- 
phone package from 
NEC weighs less than 
10 pounds and fits in 
a small carrying 
case. You can re- 
move the telephone 
or the computer and 
operate each sepa- _ 
rately on its own 
rechargeable batter- 
ies. NEC's UltraLite 
Cellular Workstation 
is comprised of a 
notebook-size com- 
puter, plus the com- | 
puny's P200 and 
P300 take-along cel- 
lular telephones. 


stacles. Simple plug adapters like Cellabs's $199 Datajack 
can be inserted between the cellular handset and the radio 
transceiver to act as a standard RJ-11 jack, though it lacks 
auto-dial and auto-answer functions. More sophisticated 
adapters, such as Telular's $480 CelJack and Motorola's 
$395 Cellular Connection, simulate dial tone and other 
landline signals so that modems and fax machines can 
work just as they do on ordinary phone lines. The Datajack 
and CelJack work with a variety of popular cellular phone 
models. Motorola's adapter works only with its own models. 
А number of cellular phone makers sell these and other 
adapters under their own brand names as well. 

Telular also makes a portable cellular-facsimile machine 
that includes an intelligent adapter (one with "firmware," 
or ROM software on permanent-memory chips) and oper- 
ates using the electricity from a car cigarette lighter with- 
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out a power converter. Other 
portable fax models, including 
those from Nissei, Cobra, and 
other companies require jack 
adapters and DC converters to 
work properly. 

Noise and fading problems 
on the cellular airwaves can be 
minimized by using a modem 
that employs a "protocol," or 
special procedure, for spotting 
and eliminating errors. Many 
newer portable modems incor- 
porate either Microcom Inc.'s 
Microcom Networking Protocol 
(MNP) or V.42 (an internation- 
al protocol) or both. MNP and 
V.42 each transmit data in small *packets" that are statisti- 
cally analyzed at both the sending and receiving ends to en- 
sure that there's a proper match between what's sent and 
what's received. If not, the receiving modem asks the send- 
ing modem to send the information again. Among these 
newer modems is Microcom's $449 MicroPorte 542, which 
supports MNP and V.42. 

There is a catch, though. The error-control features on 
these modems work only when there's a modem using the 
same protocol at each end of the connection. Some commer- 
cial services such as MCI Mail, CompuServe, Prodigy, and 
GEnie already use modems supporting MNP. 

But while there are many different combinations of 
portable computers, cellular phones, adapters, and modems 
that can do the job, the piecemeal approach to assembling a 
cellular office can be expensive and clumsy. “It doesn’t mat- 


ter how much magic there is in the modem if you can’t fig- 
ure out how to connect it to the cellular phone,” says John 
Rule, president of Spectrum Cellular Corp., which makes 
the cellular data adapters used by Toshiba, NEC, and oth- 
ers. "That's why we're starting to see a whole new genera- 
tion of prepackaged products." 

Toshiba's cellular-modem option for its portable computers 
is one of these new packaged products. The Toshiba setup 
has two components: a new $359 T24D/X modem, an inter- 
nal modem that runs at 2,400 bits per second and supports 
both the MNP and V.42 protocols, plus an $235 adapter cable 
that connects the modem to the cellular phone. 


PIGGYBACK A PHONE ONTO THIS LAPTO 


| 


Intelligence Technology Corp.’s cellular-phone computer eliminates adapters and 
cables by having a slot on the computer lid that accepts a hand-held portable 
phone manufactured by Motorola and modified by ITC to work with its comput- 
ers. A special modem and interface circuits, which correct errors by detecting 
and resending garbled data transmissions, are built into two of its computer 
models. A disadvantage of this setup is you're limited to ITC's computers, al- 


though both ITC models are based on powerful 386 microprocessors. 


Unlike the CelJack and other intelligent adapters, the 
Toshiba interface does not simulate a dial tone or other 
landline signals to fool a modem into thinking it’s using an 
ordinary phone line. Instead, it takes a more direct ap- 
proach, translating certain modem activities (such as dial- 
ing) into specific cellular phone actions (entering a number 
and “sending” the call). The net effect is the same, however. 

Initially, the Toshiba modem-to-cellular interface, which 
should now be available, will support several models of Au- 
diovox car phones. Other versions adapted for car and 
portable phones from Motorola, NEC; Uniden, Oki, Pana- 
sonic, and Mitsubishi may also be on the market this year, 
according to Toshiba. 

NEC now offers an even more complete package, 
the UltraLite Cellular Workstation ($4,995 to 
$5,995). This package includes a notebook-size 
NEC UltraLite computer along with an NEC 
hand-held P200 or P300 cellular phone, an MNP 
modem, and an intelligent RJ-11 adapter to cable 
the computer to the phone. All three battery-oper- 
ated components fit neatly inside a leather attaché 
case and weigh less than 10 pounds. 

The NEC approach is both portable and flexible; 
the cellular telephone and computer can be de- 
tached and used separately on their own batteries. 
The company expects to offer the Portable Cellu- 


A CELLULAR WORKSTATION WITH PHONE POWER 


lar Workstation with its future notebook computers as well. 

Grid Systems Corp., in conjunction with PowerTek Indus- 
tries, markets a similar product called the Portable Cellular 
Workstation ($4,500 and up). In the Grid-PowerTek system, 
one of Grid’s portable personal computers sits atop a Pow- 
erTek platform that houses a Fujitsu transceiver, an intelli- 
gent adapter, and a Microcom modem. The PowerTek unit 


The Portable Cellular 
Workstation from 
Grid Systems uses 
Grid portable comput- 
ers and PowerTek In- 
dustries’ unit that in- 
dudes a Fujitsu 
cellular phone, a mo- 
dem, and an adapter. 
The phone handset 
plugs into the front 
panel of the Pow- 
erTek unit. The tele- 
phone transceiver of- 
fers about four times 
the radio power of 
hand-held phone 
models and may give 
you a better chance 
at good cellular tele- 
phone connections. 


weighs less than six pounds; 
with the Grid computer, the 
package is 12 to 15 pounds 
—not as light as NEC's work- 


station, but one with Grid's 

trademark ruggedness. 
PowerTek's platform, which 

can deliver three watts of radio 


power compared with low-power (0.6-watt) phones in most 
briefcase packages, is also available on its own as the 
$2,421 CMI-990 Portable Cellular Data Workstation and 
can be matched up with almost any portable PC. 
Intelligence Technology Corp. (ITC) offers what may be 
the closest thing to a one-piece cellular computer. ТТС 386 
CEL and 386 XCEL laptops ($6,979 and $6,349, respective- 


EXCUSE ME, MY LAPTOP IS BEEPING 


The next time you hear a pager beeping, it 

| may not be the signal for someone's tele- 
phone message. It could be a portable com- 
puter alerting someone that there's electronic 
mail in the laptop's "in" box. 

For years, pagers have been reliable one- 
way communication 
devices for 
reaching 
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AT&T's Wire- 
less Mailbox 
messages into its 
Safari computer. 


people on the move. But they usually have 
been limited to forwarding names, telephone 
numbers, and, in some cases, very brief 
messages. However, the horizon broadened 
considerably for radio-wave pagers last 
April, when both AT&T and Motorola an- 
nounced pager products designed to for- 
ward electronic mail and other kinds of data 
to portable PCs. 

AT&T's new Wireless Mailbox, which 
should be available now, is a pocket-size data 
pager that plugs into the serial port of AT&T's 
new Safari notebook computer. It receives 
messages via Telefind's global paging net- 
work and AT&T Mail, the company's elec- 
tronic-mail service. Subscribers to AT&T Mail 
or a competing service can send messages 
to Wireless Mailbox users. The pager can 
store as many as 14 half-page messages, 
which can be transferred into a computer. 
The Wireless Mailbox options cost $350. 

As with traditional pager services, though, 
the Wireless Mailbox is a one-way technolo- 


gy only. If you want to respond to a message 
received through the pager, you'll have to do | 
so by modem (for electronic mail) or by 
phone (for a voice call). 

Motorola's DataStream "advanced-infor- 
mation" receiver is similar to AT&T's pager 
but promises to be a more compatible solu- 
tion because it works with almost any 
portable computer, including tiny palmtop 
models such as Hewlett-Packard's new cal- 
culator-size 95L X. It will also work with a vari- 
ety of pager networks, including Motorola's 
forthcoming nationwide network EMBARC 
(Electronic Mail Broadcast to a Hoaming 
Computer). This system permits larger data 
receptions, up to 32,000 characters. | 

Like the Wireless Mailbox, DataStream 
plugs into the serial port of the computer and | 
includes software that enables you to read | 
and store messages. Motorola says Data- 
Stream will be available by the end of year. 
The company says it expects it to sell for 
$300 to $400. —C. O. 


STEVE STANKIEWICZ 


` ELECTRONIC MAIL: AN ADVENTURE IN MOBILE COMPUTING 


___ TOSHIBA 


ADAPTER 
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The cellular-computer connection sounds 
intriguing enough, but does it really work? 
To find out, | ventured out of my ordinary of- 
fice and into my minivan, where the mak- 
ings of a four-wheel office were in place: an 
Audiovox car phone, a Toshiba portable 
computer, and a special cable that links the 
computer to the cellular phone. 

| won't keep you on hold: It did work. Most 
of the time. 

Because the optional Toshiba cellular kit 
wasn't yet in final packaged form and could 
support very few cellular phone models, | 
had to call three companies (Toshiba, Au- 
diovox, and Spectrum Cellular, which 
makes the modem-to-cellular cable) and al- 
so take a short trip to Radio Shack for some 
six-wire telephone cord to gather all the 
necessary pieces. Making the proper con- 
nections without instructions also required 
some long-distance coaching. Presumably, 
these inconveniences will be eliminated 
when the final product is available, which 
should be soon, according to the company. 

Once wired up, it was on to the heart of 
the matter: Could | get on the cellular air- 
waves with my modem and stay there long 


Computer-to-computer linkups using portables and phones are prone to radio interference. Error-controlling 


enough to do something useful? | set up my 
communications software to dial the special 


MNP-error-control-protocol number for MCI ` 


Mail, an on-line computer-message service. 
| figured | would need this feature to make a 
solid connection and maintain it. The reas- 
suring sounds of the modem dialing were 
followed by the familiar screech of the con- 
nection. | was on. Better still, the connection 
held up well, enabling me to read and reply 
to a pair of electronic-mail messages, en- 
during only a few stray "garbage" charac- 
ters along the way. It was no fluke, either; | 
successfully connected with MCI several 
times. 

Next | dialed the computer modem in my 
home office, which also supports the MNP 
protocol and was set to answer any incom- 
ing calls automatically. Again, the results 
were consistently good. | was able to down- 
load, or receive, several files without a hitch. 

Was this cellular data stuff going to be 
easy? No such luck. My calls to the Com- 
puServe information service were repeated- 
ly rejected. The next day | learned that only 
some of the service's entry numbers sup- 
port the MNP protocol. The one | had been 


modems help ensure that data is sent intact. 


dialing did not, but the correct number 
worked fine, though transmission was slow- 
er than usual on some calls. 

Calling electronic bulletin board systems 
proved to be even harder. It appeared that 
none of the systems | attempted to contact 
used error-controlling modems. So it wasn't 
surprising that my success rate was only a 
little better than 50 percent—and not all of 
the connections were noise-free. 

All of this was in my driveway, mind you. 
On the road, there were good spots and 
not-so-good spots, which probably depend- 
ed as much on the time of day and the num- 
ber of people using their cellular phones as 
it did on the location. My location (southern 
Florida) has level geography and good cel- 
lular coverage, something not every area 
can boast; people in areas with more hills or 
spotty cellular coverage may* experience 
more glitches. 

On the whole, the cellular-computer con- 
nection was surprisingly solid. With the right 
hardware and only a little trial and error, it 
transformed a family vehicle into a van for 
all reasons. l'm not sure my wife is pleased 
with this development.—C. О. 


ly) integrate both the adapter and the cellular phone into 
the structure of the computer—well, sort of. The intelligent 
adapter, along with a modem supporting MNP, are inside 
the unit; a portable Motorola phone slides onto a special 
track on top of the computer's lid, connecting it both physi- 
cally and electrically with the rest of the components. 

An alternative to one of these prepackaged workstations 
is to order a custom-designed unit. Several smaller compa- 
nies, including Nth Degree and Computer Network, spe- 
cialize in meshing popular laptops and cellular phones. 
Many cellular services are starting to offer such packages. 

Cellular systems агеп + the only way to go for mobile data 
communication either. Two-way radio-data networks are 
potential solutions as well. Ardis, a joint venture between 
IBM and Motorola, is now marketing a radio-data service 
to large corporations. RAM Mobile Data, a joint venture be- 
tween Ericcson and RAM Broadcasting, also provides this 
service. Some companies use these networks plus small 
portable radio-data terminals to link service personnel and 
others more directly into central computers. 

All of this is only a beginning. The trend toward cellular 
computing could accelerate rapidly in the coming months 
as still more familiar names enter the market. AT&T, for 
example, has been conducting cellular communications 
tests with its new Safari notebook PC and expects to offer a 


cellular option in the near future. Texas Instruments and 
Compaq Computer Corp. are among those preparing prod- 
ucts. IBM and Apple may chime in later, since both have 
expressed interest in cellular options for their systems. 
“Cellular is poised to do for data communication what it's 
done for voice communication—set it free," says Spectrum 
Cellular's John Rule. 


A SAMPLING OF CELLULAR COMPUTING COMPANIES AND SERVICES 

AT&T Computer Systems, 1 Speedwell Ave., Morristown NJ 07960; Audiovox Corp., 
150 Marcus Blvd., Happauge NY 11788; Cellabs, 8900 Eton Ave., Suite |, Canoga Park 
CA 91304; Cobra, 6500 W. Cortland, Chicago IL 60635; Compaq Computer Corp., 
Box 692000, Houston TX 77269-2000; Computer Network, 3827 E. Sunset Rd., Unit |, 
Las Vegas NV 89120; Grid Systems Corp., 47211 Lakeview Blvd., Fremont CA 94537- 
5003; Hewlett-Packard, 1000 М.Е. Circle Bivd., Corvallis OR 97330-4239; IBM, U.S. 
Marketing and Services, 1133 Westchester Ave., White Plains NY 10604; Intelligence 
Technology Corp., 16526 Westgrove, Dallas TX 75248; Microcom, 500 River Ridge 
Dr., Norwood MA 02062; Mitsubishi Electronics America, Electronics Division, 800 
Biermann Court, Mt. Prospect IL 60056; Motorola Inc., 1301 E.Algonquin Rd., Schaum- 
burg IL 60196; NEC Technologies, 1255 Michael Dr., Wood Dale IL 60191; Nissei 
Electric USA, 3 Reuten Dr., Closter NJ 07624; Nth Degree, 18907 Могаћон St., Suite 
38B, Morthridge CA 91324; Oki, 437 Old Peachtree Rd., Suwanee GA 30174; Pana- 
sonic Co., 1 Panasonic Way, Secaucus NJ 07094; PowerTek Industries, 14550 E. 
Fremont Ave., Englewood CO 80112; Spectrum Cellular Corp., 2710 Stemmons Free- 
way, 800 М. Tower, Dallas TX 75207; Telular Inc., 1215 Washington Ave., Wilmette IL 
60091; Texas Instruments, Box 202230, Austin TX 78720-2230; Toshiba America 
Consumer Electronics, 82 Tolowa Rd., Wayne NJ 07470; Uniden America Corp., 
4700 Amon Carter Bivd., Fort Worth TX 76155 SERVICES: AT&T Mail, AT&T Easy- 
Link Services, 400 Interpace Pkwy., Parsippany NJ 07054; CompuServe, 5000 Ar- 
lington Centre Blvd., Box 20212, Columbus OH 43220; GEnie, 401 М. Washington St., 
Rockville MD 20850; MCI Mail, 1111 19th St. N.W., Washington D.C. 20036; Prodigy 
Services Co., 445 Hamilton Ave., White Plains NY 10601 
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For the first time ever, Chrysler ventures into true 


sports car country with a plastic-bodied 400-horsepower 
V10 roadster inspired by the legendary AC Cobra 


and its creator, Carroll Shelby. 


By JIM McCRAW 
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he sheer thrill of scream- 
ing around the Indianapo- 
lis Motor Speedway riding 
shotgun while Carroll 
Shelby drives the Dodge 
Viper Indy Pace Car ob- 
scures any negatives 
about the dynamic behav- 
ior of this amazing sports car—if there 
are any negatives. The thing is loafing 
along at 3,500 rpm, making about 450 
pound-feet of torque, and taking the 
extremely tricky entry to Indy's Turn 
Four at 125 mph with complete 
aplomb in Shelby's hands. 

By the end of May, Shelby, who's 
been both driver and owner at Indy, 
had logged more than 2,000 miles at 
the Speedway in the Viper, with few 
problems (the ring gear in the rear axle 
assembly failed due to a too-hasty in- 
stallation). This fantastic plastic-bodied 
sports roadster, with its bodacious body 


design backed up by an 8-liter V10 alu- 
minum alloy engine and a 6-speed 
manual transmission, is not a concept 
vehicle, as it was in 1989, but a durabil- 
ity prototype on its way to production 
this November. The Viper is scheduled 
to debut at the North American 
International Auto Show in Detroit in 
January 1992. Only about 200 cars will 
roll off the assembly line the first year, 
but production will be gradually in- 
creased to 5,000 cars per year. The 
waiting list started two years ago. 

The Viper program came together af- 
ter a series of discussions in 1988 
among Chrysler president Bob Lutz, 
engineering boss Francois Castaing, 
design chief Tom Gale, and Carroll 
Shelby, about the possibility of using 
an aluminum version of Chrysler’s 
still-unreleased 8-liter V10 truck en- 
gine to power a modern-day version of 


the AC Cobra that Shelby had built 


SPECIFICATIONS 


VIPER VS. CORVETTE 


DODGE VIPER | CHEVROLET 78-1 
Е | .. CORVETTE 


BODY TYPE ROADSTER COUPE 
| OVERALL LENGTH 17501 
OVERALL HEIGHT | em | «т | 
| OVERALL WIDTH 15019 


37595800 RPM 
450 @ 3,500 370 @4 800 


TORQUE 


TRANSMISSION 6-SPEED MANUAL b-SPEED MANUAL 
TIRES-FRONT/REAR 
$50,000-560,000 559 000 


with Ford V8 engines апа AC Cars 


P275/40-2R17 
P335/35-ZR-17 


Р275/40-7817 
P315/35-2R-17 


roadster bodies in the early 1960s. 

A Viper prototype wat built and 
shown in Detroit in January 1989. 
Public reaction was positive, and the 
project started up in earnest. Chrysler 
accomplishes four goals simultaneously 
with this project: fast turnaround time 
from concept to customer; low-volume 
plastic body shells; making use of a 
small development team working at one 
location; and extensive supplier involve- 
ment in the project, particularly those 
involved with the car’s plastic body. 

The Indy Pace Car version is repre- 
sentative of the production Viper, ac- 
cording to some members of Team 
Viper, the 85-person crew that de- 
signed, engineered, and developed the 
car. The Viper team is essentially locat- 
ed in one big room in a Chrysler build- 
ing in Detroit. According to Sandy 
Emerling, a body manufacturing spe- 
cialist brought in recently as body sys- 
tem manager to help get the kinks 
ironed out, the team concept used in 
the Viper program has streamlined the 
development process. 

"We've never done anything like this 
before. Everybody on the project 
works in one large room, from the de- 
signers to the engineers to the accoun- 
tants and production supply people. 

When there's a question, it gets an- 
swered in a few minutes; face to face, 

[Continued on page 90] 
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Deadly tornadoes, hui "i 


and flash federa T : 


THE STO 
FUTURE 
WEATHI 
FORECASTING 


deadly tornado touched down in Plainfield, 
Ш., on Aug. 28, 1990, killing 28 people. 
The nearest National Weather Service 
(NWS) office is only 25 miles away, in 
Chicago, and has radar capable of sensing 
tornadoes. Yet, because of a missing radar 
component, no warnings preceded the 
Plainfield disaster. 

"The radar-signal processor we were using obviously 
didn't sense it,” says NWS meteorologist Bob Somrek, re- 
ferring to the deadly tornado. The Chicago radar system, 
relying on a backup electronic component at the time, dis- 
played only crude images of an approaching thunderstorm 
during the crucial 30 minutes before the tornado struck. 
Investigators learned that the missing radar part had been 
sent to Atlanta weeks earlier for repair. 

While hazardous weather alerts have become routine 
and often save lives, system failures such as the one that 
happened in Plainfield rivet public attention because they 
often result in fatalities. To improve forecasts and detect se- 
vere weather and flooding faster and more reliably, the fed- 
eral government is undertaking a nationwide moderniza- 
tion of the weather service. The program is expected to cost 
more than $3 billion, with plans for the following: 

*Advanced storm-detection radars with easily replace- 

2 able parts. 


T3 
wh, 


= Special radars designed to profile, or measure, upper 
i air winds. 

*  eNew satellites for observing the entire atmosphere. 

t  eAutomated systems for recording surface weather 
5 conditions. 

х  *Computer workstations to help integrate and display 
2 collected data. 
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warnings. Gaps 


in coverage 
still exist in 
some areas. 


By GODE DAVIS 


A severe storm in the Denver 
area is captured on a Doppler 
radar display. Yellow, or- 
* ange, and red areas indicate 

| regions with increasing wind 
4 velocities; red represents the 


highest wind speed areas. 
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NEXT GENERA 
| 010 07 ТИ 


PHASED-ARRAY 
ANTENNA 


| 
WIND PROFILERS 


Wind profilers now undergoing 
tests аи а stationary phased-ar- 


antenna to Беат 
dr signals ov hood, Й 


the beam slightly. aps are 


used to calculate wind speeds. a Se 
Other automated surface observ- ша 
ing systems (А505) sites will ra- OFFICE f 
dio data on pressure, tempera- = | 
сара di де гр and speed, | xi a 

oud ceilings, and more 10 E: Be WIND 
ne ors e чт E PROFILER 


Delays and other problems, however, have plagued this 
modernizatidn effort. This spring NWS officials threatened 
to cancel Unisys Corp.'s contract to make storm-detection 
radars because they claimed the company was 18 months 
behind schedule. In addition to delays, officials have en- 
countered community opposition to testing the new radars; 
two prototype storm-detection radars were sidetracked 
when they triggered public fears about microwaves. 

Other vital concerns about the NWS upgrade project cen- 
ter on where some automated sensors will be located, and 
how efficiently information on storm conditions can be dis- 
seminated to outlying areas. “Producing an accurate fore- 
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between the radar’s 250-mile 
limit for spotting storms and 
125-mile limit for profiling 
wind speeds. 


cast or warning 1s one thing, but it's no good if the informa- 
tion isn't being communicated to those who need it most," 
says Ken Crawford, chief climatologist for the state of 
Oklahoma and a former NWS regional manager. 

Such a breakdown in relaying information occurred on 
July 11, 1990, in Colorado. À timely radio bulletin about se- 
vere hail-bearing storms was broadcast. Employees at 
Denver's Elitch Gardens amusement park who should have 
heard the bulletin weren't listening to their radios. The re- 
sult: Some 3,500 people, mostly children, were still on the 
rides when the vicious hailstorm struck. 

Aaron and Sarah Creer became two of the casualties. 


They were cresting a Ferris wheel 100 feet off the ground 
when plum-size hailstones began falling. Fifteen-year-old 
Aaron wrapped his arms around his younger sister to pro- 
tect her head and glasses from the pounding ice. The hail 
raised welts all over Aaron’s body and broke the skin on his 
forearms. “I was just praying,” Aaron said later. 

The Elitch Gardens ordeal can't be blamed on bad meteo- 
rology. In fact, Colorado’s Denver-Boulder area is a well- 
known weather-technology proving ground. Denver fore- 
casts are quite refined because local meteorologists have 
numerous resources for prediction. 

Accurate weather predictions depend on gathering infor- 
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PGRADE TIMETABLE 
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des 


UNKNOWN 


mation from sensor networks and feeding the data into 
computerized grids that simulate the atmosphere on large 
(synoptic) or smaller (meso) scales. Meteorologists then 
study the grids, trying to figure out the atmosphere's next 
move. 

During the 1980s, new technologies for observing the at- 
mosphere enabled meteorologists to gather more informa- 
tion than ever before. However, the enormous amount of da- 
ta collected has now made weather prediction even more 
complicated. Because of primitive computer software still 
used at local stations, frustrated meteorologists can't benefit 
from much of the additional weather data for their forecasts. 
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One of the technologies counteracting these setbacks is 
a system of new computer algorithms—step-by-step pro- 
cedures for solving scientific problems. Although such al- 
gorithms are complicated to design, they are relatively 
simple to use. Immense quantities of data can now be 
condensed into convenient forms, called weather prod- 
ucts, and displayed on the video screens of computers or 
used in other ways. 

Such condensed data is best assimilated by using spe- 
cial computer workstations called Automated Weather 
Information Processing Systems (AWIPS). Forecasters 
prize these desktop terminals, which are available at sev- 
eral weather-service locations. “Using a mouse-driven 
control, almost any combination of weather products can 
be overlaid for forecasting use,” says meteorologist John 
McGinley of the Boulder-based federally sponsored 
Environmental Research Laboratories (ERL). 

At the Denver weather service office at Stapleton 
Airport, for example, meteorologists can call up a national- 
scale satellite view showing atmospheric moisture and su- 
perimpose onto it other weather information, like jet- 
stream activity for the previous week. 

Most of the federal upgrade efforts focus on advanced 
technologies for collecting weather data. The moderniza- 
tion plan’s key components are the Doppler next-generation 
weather radars, or NEXRADs. They will replace an anti- 
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quated network of mostly conventional radars used since 
1957 by U.S. civilian and government agencies for storm 
detection and tracking. 

Conventional weather radars can detect a thunder- 
storm's heavy rain shield, but can't register wind motions 
or measure their speeds. Doppler radar, on the other 
hand, is considered superior for scanning storms. It regis- 
ters frequency shifts in the microwaves reflected from 
snow, hail, water droplets, or even insects. These frequen- 
cy changes correspond to wind movement in a storm, so 
tornadoes can be revealed and tracked to alert those in 
their paths. Because of the limitations of standard weath- 
er radar, visual tornado sightings are usually needed to 
provide warnings. 

A NEXRAD site is part of a chain involving three sepa- 
rate computers in addition to the Doppler radar. One of the 
NEXRAD computers converts radar signals into digital da- 
ta. The second on-site computer converts the data into us- 
able weather information. This weather information is then 
sent to the third computer and workstation combination at 
the command center 10 miles away. "It's a highly sophisti- 
cated radar-acquisition and processing system," explains 
Ron Alberty, director of the operational support facility in 
Norman, Okla. The nation's first operational NEXRAD site 
is situated a few miles outside Norman at Twin Lakes. 
Outside the installation is a 60-foot tower standing beneath 
a volleyball-shaped radome that houses a 26- 
foot-diameter radar dish. Forecasters at the 
site will be able to use NEXRAD data to detect 
and track severe storms and hurricanes. 

Thunderstorms are a NEXRAD specialty. 
Besides providing crucial estimates of heavy 
rainfall, which may warn forecasters of danger- 
ous flood conditions, the Doppler radar's ability 
to “see” inside thunderstorms to register wind 
speeds and moisture concentrations is critical 
for spotting deadly tornadoes up to 20 minutes 
before they strike. 

"Next-generation weather radars are a wel- 
come addition to a forecaster's arsenal," says 
NWS meteorologist Somrek. “If we'd had a 
NEXRAD, we might not have missed that 
Plainfield tornado." The Illinois mishap—a 
breakdown during an emergency due to a miss- 
ing part—isnt likely to occur with NEXRADs. 
"They come with locally replaceable units. Pull 
у one component board out, plug in another, апа 
| it's fixed,” explains Alberty. 


hile some of the new weather radar 
W technologies are nearly completed, oth- 
ers are still in the development stages; 
Dopplers have been in use for more than a 
decade, and critics are asking why it's taken so 
long to install a national network. NWS offi- 
cials told a Congressional subcommittee that 
computer software needed to convert radar da- 
ta into comprehensible information has been 
the leading cause of delays. Unisys, the 
NEXRAD contractor, claims that most criti- 
cism of its work has been based on mid-1989 
tests of pre-production equipment. 
Another reason for project delays: Weather 
equipment modernization, including NEXRAD, 
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Advanced weather interactive processing systems (AWIPS) will be the nerve centers of the up- 
graded weather service program. These workstations, linked to high-speed computers, are part 
of a network collecting local weather data and integrating it with information from satellites. 


is a team effort involving three federal agen- 
cies: the Department of Commerce’s NWS, the 
Federal Aviation Administration (FAA), and 
the Department of Defense. “Some of the de- 
lays are understandable. When each team has 
a different mission, some inevitable give-and- 
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take has to result,” says Crawford. 

The NWS has talked with Raytheon 
Corp. about building NEXRADs, 
threatening to drop Unisys as the lead 
contractor, even though it could lead to 
further delays, and perhaps the loss of 
lives in weather disasters. Raytheon is 
already building a separate Doppler 
radar system for the FAA. This sys- 
tem, slated for installation at commer- 
cial airports around the country with- 
in the next few years, will alert 
controllers and pilots to hazardous 
weather and wind shear within six 
miles of airports. 


nother concern about the new 
Doppler-radar systems is what 
Alberty refers to as “the unrea- 
sonable fear of perceived radiation 
dangers.” Citizen groups like MARK 
(Mothers Against Radiating Kids) pre- 
vented prototype NEXRADs from be- 
ing placed at two proposed sites. 
“People are equating chromosome-al- 
tering gamma radiation with our 
radar system’s microwave radiation. 
But the power density at any particu- 
lar point from this radar is so low as to 
be almost undetectable by even the 
most sophisticated instruments,” says 
Alberty. 

If NEXRADs can be faulted, it’s be- 
cause they can’t provide a forecaster 
with all necessary information. By 
themselves, the new radars would 
leave gigantic holes in any grid of a 
simulated atmosphere. Each NEX- 
RAD radar system, surrounded by its 
neighbors, can extend its full-force 
beam approximately 125 miles. 
Unfortunately, the 175 radars cover- 
ing the contiguous United States will 
be at least 200 miles apart in some 
areas. Also, a NEXRAD's Doppler 
beam is affected by the earth's curva- 
ture. Like any Doppler radar, a 
NEXRAD beam starts out narrow 


MESOSCALE FORECASTS FOR YACHTING - 


“The biggest weather mysteries are what's 

happening over the water during yachting 
races, says Chris Bedford, a meteorolo- 
gist with Galson Corp. in East Syracuse, 
N.Y. To help solve such mysteries, the en- 
vironmental consulting company has pro- 
vided localized mesoscale weather fore- 
casts for several America's Cup yachting 
competitions, including the 1987 Australian 
event [“Techno-yachts,” Feb. '87]. Galson 
will aid the American team with local fore- 


| casts during the 1992 race in San Diego. 


Data is collected at yacht- 
ing sites and used in two 
ways, Bedford explains. First, 
to establish a long-term pic- 
ture of off-shore weather, me- 
teorologists may correlate 
on-shore readings with mea- 


surements made along the e 


race course. "Wind condi- = = 
tions just a few miles off | 
shore are drastically different == 
from [those] right at the coast === 
line,” Bedford says. For the = 
1988 San Diego America's = 
Cup race, Bedford used a == 
computer to compare infor- Ee 
mation from the nearby air- | 
port with data from Galson's 


| offshore weather buoys. The company also 
| used a Doppler acoustic sounder, called so- 


dar, that beams ultrasonic sound waves into 


| the atmosphere. Return echoes are ana- 


lyzed to obtain wind speeds at low altitudes. 
An understanding of local wind pattems af- 
ter studying all this data "allows designers to 
decide what type of boat they should be 
building for those conditions," Bedford says. 

Local race course weather is also used for 
daily forecasts. Yachting teams often make 
crucial last-minute decisions based on fore- 
cast refinements. "The crew may change 
their sail inventory—headsails, spinnakers, 
or even the mainsail—to reflect a new fore- 
cast," explains Bedford. Mesoscale fore- 
casts can only be used before the race; 
crews aren't allowed to receive informa- 


PACIFIC 


Sea buoys such as this one 
will supply weather data 
during the 1992 America’s 
Cup race. 


tion once they are under way. 
Bedford also contributed to 
yacht-racing technology dur- 


Challenge, a four-day race 
from Newport, R.I., to 
Bermuda. For that event, 
| Galson teamed its meteorol- 
ogy expertise with other con- 
sultants familiar with geographic information 
systems, who provided detailed map data. 
Such map information can be manipulated 
with computers much like spreadsheets to 
enable a user to ask “what if’ questions 
about columns and rows of numbers. To op- 
timize a path to Bermuda within race course 
constraints, the team used four software 
packages and three computers to compare 
wind and ocean currents. The result? The 
third-place boat used the route they calcu- 
lated, and the winner, using conventional 
methods, followed the same route. 

In a more conventional research project, 
Galson helped others study the severe 
Lake Ontario snowstorms that can sneak in 
below existing—and NEXRAD—radars. 
—John Free 


and concentrated, but farther out, because the earth is 
curving away from the beam, it is dispersed and at steep- 
er angles. “Small low-forming tornadoes could slip be- 
neath the beam and be missed as close as forty miles 
out,” explains Don Sarreals, senior meteorologist at the 
NEXRAD program headquarters located near 
Washington, D.C. 

NEXRADs aren’t designed to observe anything but a 
slice of atmospheric winds and rainfall properties, sensing 
wind motions only within two miles of earth’s surface. They 
don’t detect high-elevation winds, including the jet-stream 
winds that usually steer American storms. 

Part of NEXRADS's information gap can be filled with 
a special-purpose Doppler radar called a wind profiler. 
The profiler senses winds from about 1,600 feet above 
the ground up to about 55,000 feet. А profiler is not a 
scanning radar. “It simply points a beam vertically 
above [itself], tilts the beam fifteen degrees, and mea- 
sures the wind components," says Don Beran, director 
of the Boulder-based profiler program. А comparison of 
these beam readings registers upper air wind direc- 
tions and velocities. By themselves, these sensors have 


only limited applications, but a 30-unit wind-profiler 
demonstration network is being installed in 15 Mid- 
western states. 

Without a wind-profiler network, meteorologists have 
had to depend primarily on a network of weather balloons 
equipped with radiosondes launched twice a day to record 
essential upper atmosphere data. "The profiler literally 
does what a radiosonde does," says Beran, "but instead of 
getting radiosonde data every twelve hours, we can get pro- 
filer data every hour." Unfortunately, while a network of 
profilers should complement NEXRAD-obtained wind data, 
wind profilers probably won't replace the infrequent ra- 
diosonde readings. That's because the sensors carried in the 
weather balloons don't just measure wind, they also sample 
atmospheric temperature and humidity. 

Because upper air data is so important for forecasts, re- 
searchers are trying to make profiling Dopplers more versa- 
tile. One way to accomplish this might be with an experi- 
mental device that can be added on to the vertically 
pointing radars. This thermodynamic profiler, called a 
Radio Acoustic Sounding System (RASS), uses sound 

[Continued on page 94] 
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Possible 
4.0L V8 


w/ new V4 
or 14 engine 


New model 


New model 
w/2.0L 
24-valve V6 


Planned 
'92 M8 
сой 
аел 


hese days there are more 
new imported cars to 
choose from than new do- 
mestics. The sheer number 
of import nameplates also 
indicates that importers 
are introducing new models and sub- 
stantive changes more quickly than are 
the domestic manufacturers ["5-Year 
Guide,” Aug.]. While that may be true for 
some of the more aggressive Japanese 
car companies, it hardly fits the decades- 
long wait for a new Jaguar, Porsche, 
Aston Martin, Volkswagen, or Saab. 

The Japanese continue to defy cau- 
tion and introduce whole groups of new 
models. While Nissan takes a breather 
after spending three or four years re- 
designing its product line, Toyota, 
Lexus, and Mazda all arrive with so 
many new models in 1992 they seem 
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like the Keystone Cops at a bank robbery. 

Japanese manufacturers now fre- 
quently introduce new models in the 
United States simultaneously with their 
own domestic launch. In the past, they 
would wait a year or more before export- 
ing a new model, which gave them time 
to work out the bugs. 

In contrast, some European manufac- 
turers are waiting even longer before 
sending new models to the United 
States. Volvos new in-line six-cylinder : 
960 sedan will be on the road in Europe 
a year before it comes to the United 
States. The same is true for the Swedish 
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maker's new 850 model, which will be 
introduced in Europe this fall but won't 
make it here until the fall of 1992. 

Styling changes for styling's sake are 
now even more common with imports 
than domestics. Substantive technologi- 
cal changes are far rarer, though some 
major developments will be coming from 
overseas in the next few years. 

First, engines that burn methanol as 
an alternative fuel will be available 
from several manufacturers as early as 
the 1993 model year. Also, at least two 
European manufacturers appear to be 
taking so-called heat storage systems 
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seriously enough to bring them to mar- 
ket by the mid-1990s. These systems 
would be able to keep engines warm 
overnight. 

The horsepower race is likely to taper 
off, to be replaced by medium-horsepow- 
er engines that are ultra-smooth and ul- 
tra-efficient. Cars equipped with an 
overload of electronic devices may also 
become less popular, because several 
complicated technologies have been un- 
successful in the marketplace. On the 
other hand, beneficial systems such as 
antilock brakes and traction control will 
become more widespread. 

Anyone contemplating a new car pur- 
chase in the immediate future should 
note power-train changes that make for 
more power and/or better fuel econo- 
my—improvements worth waiting for. 
Volkswagen, for example, plans to intro- 
duce a new narrow-angle V6 in several 
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car lines, while Volvo has an in-line over- 
head-cam six-cylinder and a new five- 
cylinder engine in the works. 

However, the Japanese continue to in- 
troduce new models that, compared 
with the models they replace, are larger 
in both size and price, with some penalty 
in fuel economy. So far Honda has re- 
placed its Accord every four years with a 
substantially larger car than the previ- 
ous model. Today's Civic is more or less 
comparable to yesterday's Accord in size 
and features, while the new Prelude will 
be substantially larger and more power- 
ful than the old one. 

But for those interested in smaller and 
less expensive cars, one question still re- 
mains: Are bigger, better, and more ex- 
pensive model replacements worth the 
extra money? Possibly, but a pending 
model change can also indicate that it's a 
good time to hunt for bargains. 
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so there аге no misunderstandings. We 
are trying to get from concept to mar- 
ket in three years, and it looks like 
were going to make it.” 


Steel frame, plastic body 


When discussion about the car’s 
body came up long ago, aluminum, 
which was used on the original Shelby 
Cobra, was never considered because 
plastic is much more practical and its 
technology, superior. Chrysler opted 
not for a space frame and a sheet mold- 
ing compound (SMC) body, like 
Chevrolet’s Corvette, but rather a 
more conventional tubular and rectan- 
gular steel platform frame with a rein- 
forced plastic body shell made with the 
| resin transfer molding (RTM) process. 
The frame/RTM-body combination is 
| less expensive and faster to develop 
than a space-frame/SMC combination. 
The Viper body shell will be made in 
several large pieces that will then be 
bonded together and riveted, or fas- 
| tened mechanically, into a complete 
shell, with the enormous hood section 
separating just above the headlights 
and at the cowl. The shell will include a 
| large separate section for the floor and 
| transmission tunnel and another large, 
complex molding for the instrument 
panel, which will be assembled sepa- 
rately and brought to the production 
line in one piece. 
Most of the body pieces use inner 
| and outer panels joined with adhesives, 
and many of the panels are fitted with 
square or rectangular plates molded in 
as anchors and drilling plates for fas- 
teners; this construction 1s particularly 
important for the massive hood, which 
first rolls forward and then up from the 
rear once the latches have been re- 
leased. The windshield frame and the 
rear "sport cap" are steel-reinforced. 
The Viper's huge engine, all 10 cylin- 
ders of it, is based on the Dodge 5.9- 
liter (360 cubic inch) EFI V8 engine 
that has been available in both car and 
truck versions for many years. A cast- 
iron version of the V10 will be used in a 
new full-size Dodge truck code-named 
1300, while the aluminum version is 
reserved exclusively for Viper, tuned 
| for about 400 hp at about 5,000 rpm 
| " — а mE | with peak torque of 450 Ib.-ft. at about 
| 3,500 rpm. Chrysler worked оп the ini- 
=le\=s8 | TRIDON} tial castings and tooling for the alu- 
dili MEN «ласа eo mig t полу minum version with its Italian fast-car 
subsidiary, Lamborghini, which has 
vast experience with aluminum V12 
engines. The engine is built on 4.54- 


| • Nashville, TN 37202 — inch bore centers, with a bore of 4.0 
жап, “CULT ED: MTS 36 _ | 1псһеѕ and a stroke of 3.88 inches to 
Bee кал кабы ы | make 488 cubic inches of total displace- 


ment. The engineers claim the V10 will 
get reasonably good fuel economy on 
unleaded gasoline, idle well, and run 
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tt One 


and a free home trial 


eans you're the judge. 


U ntil now, you could have paid $600 
# or more for a quality cross-country 
ski simulator. But as with computers and 
'CR's, technology improved and prices 
ame down. Thanks to engineering 
breakthroughs in the FiteOne, you can 
own this highly advanced skier and save 
about $300 over NordicTrack Pro* 

Fitness Machine of the 90's 
Some experts rank cross-country skiing 
as the best exercise in the world. Now, a 
simple motion on the sleek new "machine 
of the 90's" helps you simulate that 
vorkout—and quickly. The highly-advanced 
FiteOne provides superior cardiovascular 
itness in just 20 minutes every other day. 
It improves your heart, lungs, and 
"irculatory system. Tones your arms, chest 
and stomach. Your hips, thighs, buttocks. 
Step up your workout to 20 minutes every 
day, and you can lose up to 30 pounds a 
ear—without any special diets!—because 
FiteOne burns up to 300 calories in one 
20-minute workout 

Fortunately, you needn't be a cross-country 


| CUSTOM 
1 | CONDITIONING. 
Separately adjustable 
resistance controls for arm 
and leg movements. 


EASY TO STORE. 
Unlike NordicTrack Pro? 
folds to an eight inch 
| height—and is about half 
] its weight. 


A PERSONAL COACH. 
Four-function electronics 
| give you time, strides and 
approximate calories 
burned, plus a pace 

| beeper. Auto-scans a 
super sharp LCD display. 


After years of development, 
а technology breakthrough 


AS SEEN ON 


TV 


skier to use the 
Fite One. Synchro- 
nized skates keep 
your footwork 
locked into a 
natural “walking 
motion.” You 
balance and tone 
your upper body 
with sturdy poles. 
Time zooms by as 
whisper-quiet 
action even permits 
TV viewing. All in 
the privacy of your 
home. 


You Must See It To Believe It 
While words and photos can help 

describe the FiteOne, only after stepping 
aboard and gliding away will you fully 
appreciate its feathered smoothness, its 
solid feel, its almost-sensual styling. 
Knowing this, we arranged a way for you 
to try it out yourself. 


Test It In Your Own Home— 
Free For 30 days! 

If you're not 100% satisfied, 

you won't be billed a penny! 

We're so sure you'll love your FiteOne 
that we'll take the risk. We invite you to 
order one today. We'll rush it to your 
home for a free 30 day trial—plenty of 
time to judge its value. And while you're 
trying it, we'll be holding your billing 
instructions until the end of your free 
month! 

So confident are we of your approval 
that we also encourage you to order a 
NordicTrack Pro* (using their 30-day 
money-back guarantee). Compare the two. 
Then, if you really believe that NordicTrack 
Pro* is worth $300 more, you can simply 
ship ours back to us and you'll never see 
our bill! What could be more fair? 
Additionally, your FiteOne is covered by a 
two year limited warranty. The bottom line 
is, we've taken the risk. You have the 
upper hand. Now you've nothing to do 
but to try it. 


t last. The perfect machine for the perfect workout 
at half the price of NordicTrack’ Pro.” 


Request Your Free Trial By Phone 
Speed up delivery by having your Visa, 
MasterCard, American Express or Discover 

card handy when you order toll-free: 


1-800-228-3130 


Extension H-2220 
Or mail your check or money order 
(we'll hold it during your free trial) to: 
FiteOne—Dept. H-2220 
18 Fitness Quest Plaza 
Canton, Ohio 44750 
The Intelligent Choice 
Surprisingly, you can own a sleek and 
tireless FiteOne for the breakthrough price 
of just $295 plus $20 shipping and 
handling. (OH residents add 6% state sales 
tax—IN, NC residents add state sales tax.) 
Big savings over NordicTrack Pro* One 
month free trial. High quality—made in the 
U.S.A. Fully assembled. The intelligent 
choice. Order yours today. 


©1991 Fitness Quest” A division of CONSUMER DIRECT, INC® 
Fit*One® is a registered trademark of CONSUMER DIRECT, INC." 


Consult your physician before starting this 
or any other exercise program. 
*“Nordiclrack® is a registered trademark of 
the CML Company. 

* Naturally, you can't exceed your normal 
caloric intake to lose weight through exercise. 


The"OFF-LAWN" Mower 
At LAST!... machine that | 


| makes your entire property — —, 
| more useable, accessible / — 


and beautiful! f tons anywhere: 
, Н 
If you have over an acre of land, the à UNT 


` | TROY-BILT TRAIL BLAZER? Sickle 


Bar is the perfect “off-lawn” mower to гаре 
| cut grass, weeds, even light brush of do the 
WORK! 


| any height in all types of terrain. 


| @ Amazingly fast!.. 
cuts 1,500 sq. ft. of overgrown 
weeds in under 5 minutes! 
e Blaze nature trails for 
walking, hunting, skiing, snowmobiling. 


| TROY-BILT- | 


38" wide “scissor- 
. action" blade 


-—— —— — ——— iı — —— — — áÁ— ы А | 


your place by clearing unsightly suckers, | 10204 St. and 9th Ave., Troy, N.Y. 12180 
vines and bushes. Y ES! Please send me your FREE Catalog on how 
| | ` the TROY-BILT TRAIL BLAZER Sickle Bar can 
е наме а safer piace, too: | help me unlock the full beauty and enjoyment of my 
... Without fire hazards, driveway blind i property...plus details on prices, models and savings — . 
spots and poison ivies, oaks or sumacs. | now in effect! 31? Ж 
~ 
— | р МАМЕ = 
For Your FREE Catalog Call — 5 
1-800-453-3900 Dept. 3302 M8 E 
Or Mail This Coupon TODAY! 5 
| Ог Ма s Coupe " dE 0 ———— "f ® 
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IF YOU USE PLASTIC TRASH BAGS YOU NEED ... 


A Multi-Purpose 
Bag Holder 
" | *Fits Any 30-40 Gallon Bag 
dici «Made From 100% Recycled Plastic 


BAG BUTLER, INC. | 


| Patented "Snap Action" Design Pop Вада Wide Open 1-800-441.2247 


COMPARE SLICK 50®* ТО WINNER ENGINE TREATMENT™ 
THE TEST: The ability of the engine treatment to reduce friction and wear is shown by 
measuring force exerted until the motor stops turning the test wheel. The rotating steel wheel and 
the test bearing forced to rub against it are bathed in the engine treatment being tested. 


_ SLICK 50°* WINNER ENGINE TREATMENT ™ 


_ _____-и | \ ; | p = 
Friction stopped test at 145 ft.Ibs....great wear. Machine 1 ran with 150 ft.lbs.+negligible wear! 
THE CLEAR TEST WINNER IS (iu ssa Ee e E ESSE 
ADD ENGINE LIFE! TREAT YOUR CAR ENGINE TO THE WINNER! 


TO ORDER CALL (800) 822-7838 ONLY $29.95 + $3.50 s&h (two treatments) 

Mastercard and Visa accepted. 

* Winner Engine Treatment is not connected in any way with Petrolon Inc., the owners of Slick- 50® 
trademark, or its suppliers, nor identical in formulation. 


Viper [Continued from page 90] 


up to about 8,000 rpm, according to 
Shelby. 

The V10 will be fed by twin throttle- 
body fuel injectors and a set of hand- 
some cross-ram plenums—breathing 
through a front-mounted air box—and 
electronic fuel injection. The ignition, 
fired by the same engine computer that 
controls the fuel injection system, is 
distributorless with coils, while the 
heavy-duty alternator occupies the 
front-center position between the cylin- 
der banks, just above the water pump. 


Air in the face 


"Its what we started out to build,” 
Shelby says. “Just an air-in-the-face 
full-on sports car from the 1960s, but 
with better suspension and better 
brakes. Mechanical instruments, not 
digital. And you don't need an electrical 
engineer to tune the car. You can actu- 
ally reach the spark plugs to change 
them yourself.” 

The Viper, which will eventually 
have a detachable roof and locking side 
curtains, has never been shown as any- 
thing but an open roadster. After a cou- 
ple of trips around the Indy race track 
at about 150 mph, I can attest that the 
cockpit is inordinately quiet at high 
speeds, with comfortable, upright seats 
and plenty of room to stretch out. In 
this respect, it is far superior to the 
Cobra and superior to the Corvette in 
elbowroom. The instruments are a tra- 
ditional black-on-white scheme with 
large faces and strong graphics. 

The Viper rides on enormous 
Michelin tires mounted on 17-inch al- 


| loy wheels. The front suspension is be- 


lieved to be adapted from the Dodge 
Dakota pickup truck and features up- 
per and lower A-arms and coil 
spring/shock absorber units with a 


| massive anti-roll bar. According to our 


sources, there is a fully independent 
rear suspension built around a new 
Dana axle assembly with coil springs 
and shocks, forged aluminum hub car- 
riers, and upper and lower A-arms. The 
car looks and feels larger and wider 
than a Corvette and handles in an 
equally brawny fashion. 

"[ just can't say enough about the 
handling,” explains Shelby. “It’s com- 
fortable, it's predictable, one-hun- 
dred-twenty-five mph is nothing go- 
ing through the turns at Indy. In 
some sports cars, youre struggling for 
control." 

Although Chrysler says it will sell 
the Viper only through selected Dodge 
dealers, it is a long way from formally 
announcing the car's prices, although 
economics say they have to be in the 
$50,000 to $55,000 range. Needless to 
say, prices of the first year's 200 car 
output will be collector-driven. 
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Don’t be left 
holding the bag! 


The Yardvark recycles and reduces 
all your yard & garden throwouts. 


ш No more bagging and 
bundling of yard debris. 


ш Turns yard waste into 
free wood chips and free 
CHIPS mulch! 


BRANCHES ^ q Instantly bags all shredded/ 


UP THICK! | chipped material. 


1 Handles brush тир shrub and hedge 
prunings, piles of leaves, old flowers 
and garden plants. 


Save on trash removal costs, plus 
never again pay for mulch, wood 
chips, fertilizers, compost, or soil 
conditioner. 

ш More performance, more versatility 
and more value than homeowner- 
sized chipper/shredders. 

ш Precision engineered to 

be easy to use. 


If you're considering a homeowner sized сһіррег/ shredder, ™ 30-Day, no-risk home trial. 
you really should consider the Yardvark first. Yardvark's 

your best buy and your best value. It's a powerful (3 HP) Send For Free Information 
chipper & shredder plus a convenient vacuum and blower— Now and get 2 Free gifts when 


all for half the cost of separate machines. 
| you order! 
` Fall Sale Price Justin 
Yardvark takes a ` Time For Leaf Cleanup _ 


pile of leaves like 


Yarovark” 


BY KEMP 
160 Koser Rd,. Dept. 44091 Y, 
Lititz, PA 17543 


3 YES! Rush me information 

| about the Yardvark— Fall Sale, 

2 Free Gifts, and Special Budget 
Plan price. 


Name 


|" : Address 
T ...and turns them into a small pile of 


| nutrient-rich leaf mulch! City 


state __ Zip 
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At Cambridge SoundWorks we manufacture 
speakers and musid systems designed by К 
Kloss (founder of AR, KLH & Advent), and we se 
them from our factory in Newton, Mass. We also 
sell selected audio components from brands like 
Philips, Pioneer and Denon. Because we sell fac- 
tory-direct, you сап save hundreds of dollars on 
components and systems. We sell nothing but “the 
В stuff.” Our knéwledgeable audio experts will 
elp you make the right choices, without being 
pushy. And you can call toll-free for advice or 
“hook-up help" 363 days a year — even holidays. 
This is the simplest way to get the right deal on 
stereo components, .and there's virtually no risk. 
* Call toll-free for factory-direct savings. 
* Audio vill answer all your 


Experts 
questions, before and after you buy. 
* 30-day ~ satisfaction guarantee. 


Save $70 On The Acclaimed Original 
Ensemble System By Henry Kloss 


Our first sale ever on the 
system Audio said “ау 
be the best value in the 


1-800-AKA-HIFT 


24 hours a day, 365 days a year (800-252-4434) 


SOUNDWO 


154 California 50, Suite 1265, Newton МА 02158 
* In Canada call 1}800-525-4434. Fax: 617-332-9229 
Outside US. or Canada 617-332-5936 
©1991 симик SouhdWorks (Ensemble is a registered trademark of 
Cambridge SoundWorks. AR & Advent are trademarks of Intemational Jensen, Inc. 
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Weather forecasting (continued from page 83] 


waves to measure virtual tempera- 
tures—the temperature the air would 
be if the air was totally dry—up to ap- 
proximately 18,800 feet. At an outdoor 
laboratory at Denver’s Stapleton 
Airport where the RASS is being tested, 
my ears quickly detected a high-pitched 
screech. “Those are sound waves being 
propagated vertically from the acoustic 
loudspeaker, then tracked by a wind- 
profiling Doppler radar,” explains elec- 
trical engineer and RASS researcher 
Richard Strauch. The enhanced radar 
not only measures wind velocity, it 
“looks” at the sound reflections as 
well. 

Weather satellites are also equipped 
with sensitive temperature profile in- 
struments, which look down from the 
satellites to the clouds below. By differ- 
entiating between observed tempera- 
tures, satellite scanners can distin- 
guish between cloud types. 

The government plan includes 
launching at least two high-altitude 
geostationary satellites before 1994. 
Three additional geostationary satel- 
lites, launched at intervals thereafter, 
are also planned. The total cost of the 
five satellites is approximately $1.1 
billion, budgeted separately from the 
NWS upgrade program. Improved 
cloud-temperature sensors and better 
cameras placed aboard the new 
satellites are expected to produce fin- 
er-detailed cloud pictures to help fore- 
casters, although a technical problem 
encountered with the first satellite 
may limit the sensitivity of some of its 
sensors. 


Costly inaccuracies? 


While systems such as NEXRAD at- 
tract more attention, perhaps the most 
controversial component of the govern- 
ment’s expensive weather moderniza- 
tion plan involves up to 1,700 Auto- 
mated Surface Observing Systems 
(ASOS) units. These automated sen- 
sors will provide surface weather data 
for more accurate atmosphere simula- 
tion on forecaster’s computers. 

Each computer-linked ASOS will 
have an impressive array of sensors for 
wind speed and direction, tempera- 
ture, dewpoint, atmospheric pressure 
and pressure-change trends, altimeter 
setting, visibility data in up to 10-mile 
increments, sky conditions (scattered, 
broken, or overcast up to 12,800 feet), 
and even a current-weather sensor to 
report the occurrence, amount, and in- 
tensity of rain, freezing rain, snow, and 
drizzle. 

“The ASOS units are overly compli- 
cated,” asserts Neal Marchbanks, a 
veteran Anchorage, Alaska-based me- 
teorologist for the NWS. The equip- 
ment costs between $100,000 and 


$200,000. By contrast, a much simpler 
automated weather sensor that mea- 
sures five basic weather conditions 
—wind speed and direction, pressure, 
temperature, and dewpoint—costs 
about $25,000. 

What's more, some ASOS sensors 
may not yet be reliable. The evidence: 
While being tested at the Tucson, 
Ariz., weather service site during the 
summer of 1990, the electronic ASOS 
thermometer may have incorrectly 
registered temperatures above the 
city's all-time maximum of 111°F on 15 
different days. 

Other ASOS-related reliability 
problems could be associated with 
what the units are being asked to do: 
replace human observers. For in- 
stance, the ASOS sensor for observing 
sky conditions only "sees" in one di- 
rection—straight up. "To have a flexi- 
ble eye like a person, it would need 
robotics capability" Marchbanks ar- 
gues. If the government's moderniza- 
tion plan is completed during the mid- 
1990s, it will cut the number of its 
weather offices from more than 200 to 
115. The anticipated loss of human 
weather observers can't be fully com- 
pensated for simply by *adding 
NEXRADS and high-tech equip- 
ment," says Marchbanks. 


Coverage gaps 


But the strongest criticism against 
the new network of automated surface 
observers may be their proposed loca- 
tions—exclusively at airports. "Putting 
the automated sensors at airports is 
very nice, but there are also areas that 
don't have airports where we could use 
some data," says meteorology professor 
Howard Bluestein of the University of 
Oklahoma. 

The scarcity of surface data from re- 
mote areas is a nagging problem for 
meteorologists. “Any holes in the data 
set simply make for more guesswork," 
reports Morris Weisman, a severe- 
storms forecaster based in Boulder. 
Unfortunately, the government's 
weather services upgrade is structured 
around the NEXRAD radars, whose 
coverage limitations still can't supply 
weather data to remote areas. 

“Modernization is NEXRAD-driven,” 
says Peter Mandics, chief of the fore- 
cast systems division at the ERL. 
Although designed to maximize the 
benefits for as many as possible at the 
least cost, the new radar’s coverage 
isnt all-inclusive. “Certain locations 
will be very far from the surrounding 
NEXRADs,” Bluestein argues. As it 
stands, many remote low-population 
areas in high-risk severe-storm re- 
gions (especially in the Western United 

[Continued on page 98] 


5 sure steps to a fast start 
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that’s п 
good | 


Jobs for computer service technicians 
will almost double in the next 10 years, 
according to the latest Department of 
Labor projections. For you, that means 
unlimited opportunities for advance- 
ment, a new career, or even a com- 
puter service business of your own. 

But to succeed in computer service today, you need training— 
complete, practical training that gives you the confidence to service any 
brand of computer. You need NRI training. 

Only NRI—the leader in career-building, at-home electronics training 
for more than 75 years—gives you practical knowledge, hands-on skill, 
and real-world experience with a powerful 386sx/20 MHz computer you 
keep. Only NRI gives you еы you need for a fast start as a high- 

| paid computer service technician. 


ht for today’s 


1992 Goodpay,too! 2002 


2 п Go beyond 
"book learning" 
to get true hands- 
on experience 
NRI knows you learn better by 
doing. So NRI training works 
overtime to give you that 
invaluable practical experience. 
You first read about the subject, 
studying diagrams, schematics, and photos that make the subject even 
clearer. Then you do. You build, examine, remove, test, repair, replace. 
You discover for yourself the feel of the real thing, the confidence gained 
only with experience. 


NEW! 
386sx/20 MHz 
Mini Tower 
Computer! 


3. Get inside 
a powerful com- 


puter system 


If you really want to get ahead | 
in computer service, you have | 
to get inside a state-of-the-art 
computer system. Thats why Е 
NRI now includes the powerful В 
new West Coast 386sx/20 MHz | 
mini tower computer as the 
centerpiece of your hands-on 
training. 

Аз you build this 1 meg 
RAM, 32-bit CPU computer 
from the keyboard up, you 
actually see for yourself 
how each section of your 
computer works. You 
assemble and test your computer's 


"intelligent" keyboard, install the | 

power supply and high-density floppy disk drive, then interface the high- І 

resolution monitor. But that's not all. | 
You go on to install a powerful new 40 meg IDE hard disk drive— 

today’s most-wanted computer peripheral—included in your course to | 

dramatically increase the data storage capacity of your computer while 

giving you lightning-quick data access. 


h-paid 
кирин service technician 


Plus, now you train with and keep the latest in diag- e 
nostic hardware and software: the R.A.C.E.R. plugin — 
diagnostic card and QuickTech diagnostic software, 
both from Ultra-X. Using these state-of-the-art diag- 
nostic tools, you learn to ршн ишш: and ser- 
vice virtually any = 

computer problem 
on IBM-compat- 
ible machines. 


xm ЭЕ. 


= = уља * pnm uu 


а, Make sure you’ve always got 
someone lo turn to for help 


Throughout your NRI 
training, you've got the 
full support of your 
personal NRI instructor 
and the entire NRI 
technical staff. Always 
ready to answer your 
questions and help you if 
you should hit a snag, 
your instructors will 
make you feel as if 
you're in a classroom of 
one, giving you as much time and personal attention as you need. 


5. Step into a bright new future in 
computer service—start by gemi for 
your FREE catalog today! 


Discover for yourself how easy NRI makes it to 
succeed in computer service. Send today for МКГ5 
big, full-color catalog describing every aspect of 
NRI's one-of-a-kind computer training, as well as 
training in TV/video/audio servicing, telecom- 
munications, industrial electronics, and other 
growing high-tech career fields. 

If the coupon is missing, write to: NRI ee 
School of Electronics, McGraw-Hill Continuing “=й l 
Education Center, 4401 Connecticut Avenue, NW, T 
Washington, DC 20008. 


R.A.C.E.R. and QuickTech are registered trademarks of Ultra-X, INC. 


Г. Е 
е! è ' 
| MOTOR косом; р | 
|: McGraw-Hill Continuing Education Center ae | 
4401 Connecticut Avenue, NW, Washington, DC 20008 
Wf CHECK ONE CATALOG ONLY | 


Computer Programming 
О РС Software Engineering Using С f 
C Desktop Publishing & Design | 


L] Word Processing Home Business 


Г] Microcomputer Servicing 

C] TV/Video/Audio Servicing 

С] Telecommunications 

CJ Industrial Electronics/Robotics 


[0 Basic Electronics [0 Bookkeeping & Accounting | 
Мате i 
Address | | 
| City State — | 


Accredited Member, National Home у Council 


101-091 “| 


What does it take to be 
“The World’s Best 
Aerobic Exerciser”? 


It takes a total-body 
exerciser. 

A machine capable of 
exercising all the major 
muscle groups in your 


body, not simply your Independently 
legs like treadmills, Adjustable 
exercise bikes and Upper-Body 
stairclimbers. Exerciser 

It takes a 

cardiovascular Electronic Feedback 
exerciser. 


А machine that | pee 
utilizes enough muscle d 
mass to readily exercise 
your heart, not simply 
specific muscle groups like 
weight machines. 


It takes a weight- 
bearing exerciser. 
А machine that 
utilizes the standing 4 МА 
position to exercise E | 


Stand-Up Position 


Independently Adjustable 
Lower-Body Exerciser 


Non-Jarring Motion 


Smooth, Quiet Operation 


the Adjustable 
joints = ___- = "6 Elevation 
and long | —— 

bones of ‚ы n 

the skeleton, Patented 
not simply a Flywheel 


few muscle groups like 
sit-down exercisers. 


It takes a safe exerciser. 

А machine that can't damage your 
knees like stairclimbers, or your back 
like hydraulic cylinder rowers, or 
throw you off like treadmills. 


It takes a stimulating | FREE VIDEO 


exerciser. | & Brochure 
А machine that's exciting and x 


recreational to use, not monotonous | X. 300- 528-5888 28011 


ordicjrack 


A CML Company 


Call or Write for a 


and repetitive like so many other — Please send me a free brochure 
machines on the market. | Ч Also a free videotape О VHS О Beta 
Name 
It takes a NordicTrack. | sre | == 
| City State Zip 
Exercise machines don’t | Phonec >) 
get any better than this. NordicTrack, Dept, #28011, 


141C Jonathan Blvd. N., Chaska, MN 55318 


=, | 
&' | 
ы 


Ри 


~The Doran Three Wheel Electric Vehicle. ~Your Source for Electric Components. 

Build your own Electric Vehicle now with inexpensive, reliable components, Electric motors, controllers, gauges and more. We stock everything you need 
Tops 80 mph and travels up to 60 miles on a 5 hour-110x charge, costing only to build your own electric vehicle. Package includes color brochure on our 
310 7 cents per mile. Ideal for quiet, pollution-free commuting. Complete vehicle and plans. " аса 

plans and manual cover both the electric and Subaru powered high-mileage Catalog Package: Check or M0 
version with 96 pages of photos, illustrations and precise construction details. а .. А | We 
Also includes background information to assist vou in building vour own - Electric Vehicle VHS Video. 
design, or for converting any car to electric. % 39 95 New, 1 20 minute professionally produced video about electric vehicles. 


Includes: history, current vehicles and developments, interviews with 
ly Detailed Plans: в: кас | 
Fully (plus $5. postage & handling) suppliers and specialists, battery technology and more. 24 95 


DORAN ==) Order by Mail or Call (800) 388-8770 


“ОТЕ ОЕ МЕК Рет for Credi Card orders - (Plans and Video only) or call (702) 352-5909. Foreign | 
1728 Bluehaven Dr. Dept PS Sparks NV 89431 USA | orders other than Can. or Mex. - $10. ран for Airmail, Allow 2-4 weeks for delivery. | 


(plus $5. postage & handling) 


98 © POPULAR SCIENCE SEPTEMBER 1991 


Weather forecasting 


[Continued from page 94 


States) will remain relatively unpro- 
tected because of coverage gaps. 

The solution may be a small-scale 
mesonetwork consisting of more eco- 
nomical automated systems that ob- 


| serve and report surface weather condi- 


tions. Such a network exists year-round 
in the Boulder-Denver vicinity, comple- 
menting a plethora of weather ad- 


| vances being used there. “Denver's ex- 


perience highlights the value of having 
a mesonet," says Weisman. 

But a mesonetwork in itself is not 
the entire solution. “The weakest link 
in the [weather services] system is still 
information management," Crawford 
says. How can an Elitch Gardens-type 
disaster be prevented? At present, the 
two best channels of transmitting 
timely weather information to the pub- 
lic are the federally sponsored weather 
radio and the Atlanta-based Weather 
Channel on cable television. Both 
broadcast continuous weather-related 
information and bulletins nonstop that 
many people can monitor. 


Highway patrol monitoring 


In Oklahoma, Crawford might have 
the closest thing to an answer. He's 
been the driving force behind an eco- 
nomical ($2.7 million) soon-to-be im- 
plemented statewide mesoscale net- 
work of surface sensors. This network 
will not only be linked to Oklahoma's 
large weather-service infrastructure, 
but it will also be connected to a con- 
stantly monitored communications 
network so that timely weather infor- 
mation reaches people who need it 
most. "We'll have remote sensors, 
sharing data through the state high- 
way patrol’s telecommunications sys- 
tem and bringing the data back to the 
weather service offices. They'll use the 
data to prepare better forecasts and 
warnings, then the forecasts will go 
back out through that same system, 
reaching a central data-dissemination 
point,” Crawford says. 

Is there any chance that the Okla- 
homa program will catch on nation- 
wide? Mandics is pessimistic. “The 
placing of surface observation net- 


| works is driven by population densi- 


ties. The cost-benefit ratios probably 
don’t favor dense surface observation 


| networks in remote areas,” he says. 


But if the Oklahoma plan works and 
is widely adapted and linked with the 
NWS upgrade, by the year 2000 mete- 


| orologists might be able to make much 
| more accurate forecasts and warnings. 
| Then people once unfortunate enough 


to be in the wrong place at the wrong 
time, such as the victims in Plainfield 


| and Denver’s Elitch Gardens, could 
| benefit from a weather forecasting 


revolution. 


Enjoy the Safety, Economy 
& Easy Installation of This 


Automatic 


$4 ge 5 Don’ t pem адн оп 'ali the 
time — it s a dead giveaway 
you're not home. Wastes energy, too! Instead, 
put a Falcon Eye automatic light to work, outside 
or inside your home or business. It detects 
people 30 feet away, floods the area with light, 
then goes off when the detection zone is vacated. 
Completely assembled (flood bulb included), 
installs in minutes — choose from plug-in or 
direct-wire models. To Order ди 
(MasterCard, VISA or by 
< check), write to: 
Falcon Eye, Inc. 
3130 Marquita, Fort Worth, TX 76116, Dept. 94 


or call 1-800-541 -3507 Extension 94 


(Shipping and handling, $4.95. Texas residents add 744% tax.) 


OTHER MODELS AVAILABLE 


from Falcon Eye, the original manufacturer of 
automatic lighting (since 1983). Write or call for 


FREE INFORMATION TODAY! 


U.S. Dental Research says, "You have a 75% chance of developing gum disease"! 


REDUCE BLEEDING AND 
GUM DISEASE IN 30 DAYS! 


Use Swiss Technology 


Dr. Woog®PerioSystem® 


Home Professional 


The 
eriodontal System 


INSTEAD OF: 


: ular 
Han and 
Stimu 
4) Мейд — 


Geneva, Switzerland — Revolutionary Swiss metho- 
dology proven by 160 university clinical tests, worldwide. 
His technology prevents and reduces bleeding and gum 
disease in less than 30 days. Plus eliminates most plaque. 


Already Over 100,000 PerioSystems Sold 
Dr. P.G. Woog, Ph.D., Toulouse University. Inventor of the 
first electric toothbrush (1956), owned by E.R. Squibb & 
Sons as BROXODENT™ since 1968. He has contributed to 
over 160 scientific papers. 


A Brush Mechanically More Powerful than Interplak* 
The hydraulically-powered brush removes plaque while it 
gently and effortlessly massages gums, strengthening 
them, helping to cut back zn disease and bleeding. 


| “Arrests gum disease, stops bleeding gums and prevents 
loss of teeth."— Univ. of California at San Francisco 


Not a Monojet like WaterPik” 

17,000 micro-droplets of water and air per second у 
ease away loosened plaque and debris, act as an hydraulic 
toothpick and accelerate circulation in gums. 

Faster and Easier than Hand Flossing 
4 custom periodontal attachments and micro-fraction- 
ated action reach, clean and massage ... even around 
orthodontics, brass or chrome bridges, ‘and partial 
dentures! Mouthwash released precisely by a dispenser. 


PLUS ... 30 DAY RISK FREE TRIAL! 
Prove to yourself how easy and effective the Woog is to 
use, take advantage of our 30 day risk free trial offer. 


Dr. Моос” PerioSystem" 


CCN Inc., 1 Research Park, Dept. B159 
Chester, CT 06412-1353, or call Toll-Free 


1-800-677-5556 
(In Canada 1-800-999-4744) 
You will receive your FREE Dental Care Information within 7 days. 


= —— 


` ADVERTISEMENT 


AUTOMOBILE INDUSTRY THREATENED BY 
PATENTED PTFE OIL ADDITIVE? 


Intelligent people are changing the way they buy 
They're keeping their own cars twice as long 


Double the working life of an engine and 
the automobile industry, now geared to a 
life expectancy of 100,000 miles, could be in 
real trouble. But not the American driver, 
who pays through the nose for a new car. 
Still, who could have anticipated that in a 
basement laboratory in the early "70's, an in- 
vention would be conceived that when per- 
fected would do away with the need for a 
new car every 3 yeárs. Who would have ex- 
pected the inventor to be later hailed as 
"М.Ј. Inventor of the Year" and inducted 
into the "Inventor's Hall of Fame". Yet all 
this has happened and history has been 
made! 


What does it all mean to you? Savings! 
Thousands of dollars in your pocket be- 
cause you didn't have to buy a new car! Im- 
apine getting 200,000 miles (and more) rela- 
tively carefree driving with the car you now 
own! As far as I can see, Tufoil® leaves lit- 
tle to be desired! All the hard work and 
years of laboratory testing have already 
been done. The rest is easy! Each time you 
change the oil in your car, add 4 ounces of 
Tufoil for Engines. It's that simple! 


Here's how it works. Tremendous friction 
is created when moving parts of an engine 
grind together rather than smoothly gliding 
over one another. Tufoil coats your engine 


with slippery PTFE eliminating deadly fric- 


tion, drastically reducing maintenance and 
repair bills and in many cases, doubling the 
life of your engine! 


POPULAR MECHANICS 
called Tufoil® 
Spectacular!" 


"Absolutel 


A product tested by the Government and 
proven to be effective is a sure winner. The 
U.S. Goverment's most prestigious Federal 
Lab reported Tufoil to be even slipperier 
than Teflon® itself! The Canadian 
Government reported faster cranking, 
easier starting in sub-zero weather and sig- 
nificant fuel savings with Tufoil. 


This is indeed a unique product! Popular 
Mechanics called Tufoil "Absolutely spec- 
tacular" when they tested it! 


TEFLON is reg T.M. of DuPont 
TUFOIL is reg T.M. of Fluoramics 


No wonder there are 6 U.S. Patents 
protecting it's formulation. Just for the 
record, Tufoil holds patents їп Germany, 
France and England, too! 


Why not see the difference for yourself. If 
you've never used Tufoil before, your first 
treatment will be 8 ounces, 4 ounces each oil 
change after that. Buy direct from the 
manufacturer. Ап 8 ounce bottle is just 
$17.75, a quart (treats 4 cars) is $38.95 and 
a gallon (treats 16 cars) is $131.00 (prices in- 
clude shipping). New Jersey residents, don't 
forget the sales tax! You can use the toll- 
free number 1-800-922-0075 or write to 
Fluoramics Inc., 18 Industrial Avenue, 
Mahwah, N.J. 07430. The staff is very help- 
ful and there are engineers available to 
answer your questions. 


Don't forget! Tufoil's guaranteed to work 
or your money back on an 8 ounce bottle! 
Try it for one oil change. You'll be amazed 
at the difference! 


1-800-922-0075 
ORDER TODAY! 
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NuNorthern 


|| Where the Pros апа Handymen Shop 
ORDER TOLL FREE 


1-800-533-5545 


Sale Prices Good Thru 9/30/91 Key #94346 
Quality Products at Discount Prices! 


8 HP Gas-Powered 
er/Shredder 
chips, grinds and 
mulches debris into compost- 
able bits. Takes 3" diameter 
branches. Even bags it for 
you! Big 2.5-bushel nylon 
mesh bag included 
| temë 170548 


sale 3 654% 


A 


Gas Eng ines 
Th mesa in stock! 
3-23 HP, horizontal 
and vertical shaft. 

| Horizontal Gas Engines 
46051 5-HP $138.99 
#6081 8-HP $219.99 
#6010 10-HP $249.99 


Watt Generator 


Our Heavier, 
Tougher Tarps! 
Our hefty woven blue or 
green poly tarps are 
water-resistant. Rustproof 
grommets at each corner 
and every 3 feet. 

Cut Size 


6' x 8’ 
B' x 10’ 
10' x 12" 
12' x 16' 
12' x 20' 
16' x 20' 
| 20' x 30' 
30' x 40' 
30' x 50' 


yn. 


Portable | 
1200 PSI Electric 
Pressure Washer 
Water-saving 1.75 GPM. 14.5 
Amps, 115 Volts. High-Low 
pressure wand with 23-foot, 
high pressure hose, soap 
injection, 35-foot cord with 
G.F.L 1-year limited warranty. 
UL listed. Item 157179 


sae * 309" 


Sale Price 


20 Ton Hydraulic) 
Vertical/Horizontal 
Log Splitter 

40,000 pounds of power. 
6" x 6" H-beam with 4-inch 
|bore x 24" stroke cylinder, | 
|5 НР, 11 GPM cast гоп 
2-stage pump, auto-return | 
valve. tem# 1160 


Sae 72739 
= 


< 
N One-Swing 
| Log Blaster 
АШ | 12 Ib. log splitter maul, All 
steel with cushioned grip. 
135%" long. 
lacis 11911 


ae Doerr 1/2 HP 


Induction Motor 
3450 RPM, single phase, 
continuous duty. Open drip- | 
proof design; 56 'C' face 
with rigid base and V56CZ 
frame. 7.2 Amps at 115 
Volts, 3.6 at 230 Volts. X" 


8-НР Tecumseh engine gig shaft is 7 L: ^-24 


has cast iron slaeva. 
Item #16425 


Sale "399" 


| Send for your FREE 136- Page 
DISCOUNT CATALOG! 


Name 

Address = 
City Е state ___ Др 
Key #94346 SEND TO: NORTHERN, 


P.O. Box 1219, Burnsville, MN 55337-0219 


аи Ne PEE M esa: = = у = ee å = ни и -— 


tapped, with no keyway. 
Items 0267 


Sale * 3 ini 


E аазы ce‏ ت 
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* Big profits 


* Huge de 


BREAK AWAY 
NOW! 


И Earn up to $75,000 
а Year in Windshield 


Plate Glass Repair! 
good times or bad! 
mand and growing! 


* Part-time or full time. 

* Great opportunity for men or women! 

* [nsurance companies. fleet owners 
pay top dollar regularly! 


• Quick-le 
• Free, on- 


arn, professional training. 
going support/low-cost start-up 


Break away to a professional, 


respected business and BIG INCOME! 
Call toll-free 


1-800-321-2597 (US ападай 


Canada) to 


and FREE report. Or write: 
=ч GlasWeld Systems, inc. 


Never before have money-making opportunities been 50 
reat for qualified Locksmiths. Now lucrative lar 
and key business has multiplied a thousandfoid as 
millions seek more protection 
one Locksmith 
m Train Ё at Home — Collect 
cy Away. You're in business ready to earn up to 
00 an hour a few cn alter you begin Foley- 
Belsaw's shortcut training. Tak 
LaL - in Locksmithin lor year- 


Yet there's on 


ce ee ee 100 


mm 


FOLEY-BELSAW INSTIT! TE 
8301 EQUITABLE oo ПЕРТ. 12027 
KANSAS CITY, MO. 64120 


PLEASE RUSH FREE BOOK “Keys To Your Future” 


order your VIDEO $e" 


Advanced Technol logy in Glass Repair 
20578 Empire Blvd., Dept. C 
Bend, OR 97701 


inst y 11! спте. 
PROFITS Tells how you 
quickly train to be 
ам own boss in 
ARMAS, 
Sparetime or Fu 
time business of 
‚ | your own. 


в advantage of today's |а 


FOLEY-BELSAW INSTITUTE 
EQUITABLE RD., DEPT, 12027 
CITY, MO. 64120 


Whenever a K&N Filtercharger 9 
gets on just wash it, rec ond 
reinstall. With its unique oiled 
cotton gauze and screen 
construction, Filtercharger is the 
reusable air filter that can increase 
air flow by twofold, adding up to 15 
extra horsepower. And you won't 
find another ecology smart air filter 
backed by an exclusive Million Mile 
Warranty.* Econ long-lasting 

rmance, ond horsepower 
Filtercharger delivers it all! 


*See complete warranty for details. 


HESS 


ГАА 


K&N Filterchargers are available by 
direct mail. Prices from $22.50. 


K&N Engineering, Inc., P.O. Box 
1329, Riverside, CA 92502. 
Catalog $3.00 


For Dealer Меси You, Tech Specs 
and Info Call: 


SM 
INFONOW' 
1-900-773-7300 
(Have This # Handy: 58-64-25) 
$1.95 first minute, 75€ each additional 
|МЕОМОМ is a service mark of DCI* and is carried on 
AT&T phone lines... for service questions, call DOs 
INFONOW Consumer Lines Service at (515) 276-0442 


Е 


= New С Renewal | 
[| Change of address | 


| [11 YR. $13.94 О 2 YRS. $24.97 
| O1 YR. (Canada and Foreign) $17.94 


О Payment enclosed О Bill me later 


ооо йй шаа фа йш 


| 3 : 
ZE. i 
i HH o 
| B | 
B Hp a EIS 
|: 888: В i 
@ PRECE "a < 
Ё IBI EM. 
| HE) 
: Оф РӘ | 
| geese | 
| Hi d Jg 


TT | of © 
Occasionally we make seh list available to reputable 
whose 


organizations пару rd ни 
you. I youd lie your ame removed fom tis isl please 
check the box below. 


O Please erue riw BR RR bud 

Mail to: POPULAR SCIENCE 
P.O. Box 2571 

| Boulder, СО 80302 #] 


| 
| 
| 
| 
| 
| 
| 
| 
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| 
| 
а | 
| 
| 
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EROM 
BANKRUPTCY 


„„апа Re-establish 


Your Credit! 


If your bankruptcy has been 
cleared up but you still can’t get 
credit...call NOW! 


1-800-341-7766 


Here's what you receive... 
— Valuable FREE booklet 
"How to Recover From 
À Bankruptcy" 
FREE application for a 
Secured VISA? or 
MasterCardes 
Exciting opportunity to 
re-establish А Healthy 
Credit Record! 


KF 
KEY FEDERAL SAVINGS BANK 
Havre de Grace, Maryland x 


|! GET RID OF YOUR GUTTERS: 


THEY CLOG, LEAK, FREEZE, RUST AND ROT. 


Replace them with the Hundreds of thousands of 
RainhandleR have been installed 

on homes nationwide. They can be 
installed on yours in about 3 hours 

| STOP CLOGGING. | with a screwdriver. RainhandleR 
RainhandleR is virtually invisible, rustproof, and | 


needs no d | comes in white, brown or alumi- 
because it cant | finish 

clog. Its patented num mines, 

louvers break up For more information, send the 
roof water into a coupon to RainhandleR Dept. PSO91 


| spray of tiny drops | 1285 Boston Ave., Bridgeport, 
er eR шею | 0106010 cr oal 
house. 1-800-942-3004. 


STOP CLEANING. 


You'll never climb a 
shaky ladder again | 
to clemm a gutter. | 
Наїпһапа!еН comes 
cleom with a quick 

| blast from your 
garden hose- from 
ground level. 


| STOP WATER 
DAMAGE. 


| EE ETP 

NE AINHANDLE 

1 Dept. Р5091 = from SAVETIME CORP. 

i 1285 Boston Ave., Bridgeport, CT 06610 

RainhandleR in win- | Please send me your free information kit. 

ter, protects your ү Name 

investment by 

helping to prevent ЗЫР 

clogs and ісе dams | City 
| Phone ( ) 


otherwise lead to 
miu - "r2 | 


water rot and leaks. 


esas wir = Б 


Revolutionary 


TRIMMER ON WHEELS! _ 


SO MUCH EASIER to use than hand-held trimmers! 
Also MO WS everything from whole lawns (even wet, without 
clogging!) to tough, waist-high grass and weeds with incredible 
ease! Rocks, etc. do it no harm because it has no steel blade to bend, 

break or dull. Perfect for use with riding mowers for finish-up 
trimming and mowing... and for ALL trimming and mowing 
around vacation homes, hunting camps, etc. 

"Your machine is all you say и is. 75% quicker than a hand-held 

trimmer because of the extra power and heavier cord that enables me 


to wade right thru heavy grass and weeds. There is NO heavy load to 
swing back and forth tiring your arms and shoulders. It makes weed 


Fy ЁЁ 


waclang ‘duck soup’! 
- Tom Lawrence, Somerville, NJ 


~ |SO, WHY HASSLE 
/ | withhand-held trimmers or 
% | small-wheels mowers? 
а D) sq), Please mail coupon below 
аҹ | for FREE DETAILS about 
М | 1 L^ 3 zA the Revolutionary DR™ 
а. TRIMMER/ MOWER! 


21991 CHP, Inc. 
|| | YES! Please rush complete FREE Fins 1 
I DETAILS of the Revolutionary DR™ oer ЕУ ЫНЫН a gaa a a a CN RR i 
ITRIMMER/MOWER including prices 4# | 
land specifications of Manual and City State _ 21Р | 
| Electric- Starting Models and Largest То: COUNTRY HOME PRODUCT S, Dept. А3809 | 
LOff-Season Savings now in effect. Box 89, Ferry Road, Charlotte, VT 05445 (800) 282-5555 | 
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“the greatest 
advance in 
lubrication 

since the 
invention 


ae 


of oil” 
Gites you 
up to 14% 
more power 
Reduces fuel 
consumption 
Dy Up 10 7 


Protects moving paris! 
From the makers of < 
Engine Brite? and gare 
Liquid Wrench? - 


engine Treatment! 
with PTFE 


SIM 


Work part time, fuli time — 
right at home — we help 
you every step of the way. AB 

No doubt about it... as a small engine —&- Б, 
pro, you can cash in оп the huge de- л i А 
mand for qualified men in one of Amer- #27 ја 7 
ica's fastest growing industries. You'll t.. 3 
be able to command top hourly rates of from “ 
$25.00 to $30.00 per hour — and that's just 
for labor. 

Plenty of business waiting for qualified men. 
65,000,000 Small Engines Are in Use Today! 
That's the official count from the Engine Service Assn., and 
one-million new engines are being built each month. With 
Foley-Belsaw training, you can soon have the skill and 
knowledge to make top money servicing these engines. 


"Розен Tools and Equipment PLUS 4 hp Engine . ... 
All YOURS TO KEEP... . All зі Mo Extra Cost. 

ND EXPERIENCE NECESSARY! | 
You don't need to be a 'born mechanic' or have any prior 


Г Foley-Belsaw Institute, 6301 Equitable Rd. FREE | 

| Dept.52010, K.C., MO 64120 | 

| Г] VES, please send me the FREE booklet thal gives full de- V 
tails about starting m own business in Small Engine Repair 

| | understand there is Мо Obligation and that No Salesman will 

| call on me. 


| 
| | 
pud —--- > و‎ 
| 
| 


| city 


Simple instructions 
for changing your spare tire: 


Burn more calories. Put NordicRow TBX Take just 20 minutes a 

Studies show that the to work for vou. day, three times a week. 
combined use of both your Split-resistance settings for the With NordicRow TBX there’s no 
upper and lower body during upper and lower body allow you need to drive to health club. You 


exercise burns more calories in 
less time. Unlike exercise bikes, 


to fine-tune your own workout 
and burn maximum calories. A 


can work out in the comfort and 
convenience of your own home! 


treadmills, and stairclimbers that revolutionary Back Stress NordicRow TBX gives you a 
only work your lower body, Management System works to superior cardiovascular workout 
NordicRow TBX is а total-body support your lower back for safe, ^ that tones and shapes all the 
eXerciser. effective exercise. muscles in your entire body. 
x x | и " = [M 
Try NordicRow TBX in your NordicRow ” Bl Bx 
own home for 30 days! SSS NORDICTRACK 


FREE VIDEO > 
"ss BROCHURE 


CALL 1-800-468-449 


Ext. 
73211 


Or write: NordicTrack, 141 Jonathan Blvd. N., Dept. 73211, Chaska, MN 55318 
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©1991 NordicTrack, Inc., A CML Company 


SERIOUS ABOUT THE 
WEATHER? NOW YOU CAN 
| AFFORD A PERSONAL 

WEATHER STATION! 


| The new WeatherPro weather station gives you 
the local weather at your fingertips. Easy to install 
and simple to operate, the WeatherPro includes a 
weather computer, remote precision wind direc- 
tion vane, wind speed sensor, external temperature 
probe, mounting hardware and 40' of cable-all for 
only 189! 
*WIND SPEED *WIND GUST 
"TEMPERATURE WIND CHILL 
WIND DIRECTION * TIME 
e TEMPERATURE НЛО 
S RAINFALL (OPTIONAL )" • 1 YEAR WARRANTY 


*14-DAY MONEY-BACK GUARANTEE 


DIGITAR WEATHERPRO 
WEATHER STATION: ONLY $ 189! 


ORDER TODAY:1-800-678-3669, Ps 
M-F 7AM-5:30 PM Pacific Time 
*Automatic-emptying electronic rain gau етае 
Add $5.00 tar sl 'Bping СА residents add sales tax. 
Fax 1-415-732-9188 * M/C and VISA 


DIGITAR 


3465 DIABLO AVE, HAYWARD, CA 94545 


SAVE YOUR COPIES ОР 
POPULAR SCIENCE 


These custom-made titled cases CASE 
and binders are ideal to protect at 
your valuable copies fromdamage. 
They're designed to hold a year's 
issues (may vary with issue sizes), 
constructed with reinforced board 
and covered with durable leather- 
like material in red, title is hot- 
stamped in gold, 
cases are V-notched 
for easy access, 
binders have 
special spring 
mechanism to 
hold individual 
rods which easily 
snap in. 


BINDER 
Cases: 1—$7.95 3—$21.95 6—$39.95 
Binders: 1—$9.95 3—$27.95 6—$52.95 


POPULAR SCIENCE 


Jesse Jones Industries, Dept. PS 
499 East Erie Ave., Philadelphia, PA 19134 


Enclosed 15 5 —  . for Cases; 
Binders. Add $1 per case/binder for 

binder (US funds only). PA residents add 6% 

sales tax. 

Print Name 


Address 
No РО. Box Numbers Please 


City 


State/Zip — 
CHARGE ORDERS (Minimum $15): Am Ex, Visa, 
MC, DC accepted. Send card name, £, Exp. Date. 
TOLL FREE 7 days, 24 hours 
1-800-825-6690 
SATISFACTION GUARANTEED 


LEGENDS REBORN 


$ FREE WATER! 


Drink. Bathe. Splash. Water the garden. Wash 
the car. Do the laundry. Scrub the dog. Give the 
lawn a drink. Fill the pool. There's no limit to the 
wonderful things you can do when you have your 
own private water system and no water bills. 


Thousands and thousands of happy gardeners and 
homeowners have discovered the Hydra-Drill secret. 
They drilled their own wells and their gardens prove 

a it! You can, too. Call or write us today and we'll send 
DW EL 6 M youa big, free package of information about drilling 
| МО NUES your own well with the Hydra-Drill. 


Call Toll-Free 
1-800-333-7762 


(Ask for Operator 7302 ) 
Also, ask about our "How To..." — 


Or Clip Coupon and Mail Today! 
ә å ЕЕ ЕЕ «к« Н 3D — 


p 7302 Anderson Road 
Opelika, AL 36802 


(J YES! Mail to me the FREE INFORMATION PACKAGE 
| and the illustrated quide HOW ТО DRILL YOUR OWN 


| Print Мате | | 


WATER WELL. 


CLASSIC MOTOR CARRIAGES, THE WORLDS 
LARGEST MANUFACTURER OF REPLICA ASSEM- 
BUES CAN TURN YOUR FANTASIESINTO REALITY! 
These Legendary Motorcars are NOW Available in 
Easy to Assemble Full Size Kits. For a Complimen- | 
tary Color Brochure CALL 1-800-CLASSIC, or, write 
to Classic Motor Carriages, Dept. PS, 15550 NW 27th 
Ave., Miami, FL 33054 016-1-1 


— = — 


| Address 
i City/State/Zip 


Phone (must have) © 1991 DeepRock 
ШШШ ШШШ ПШ å ПОШ å å 9M JM | 


ТЕ YOU RENT Model #V-2010 $59.95 | 
. MOVIES THEY'RE Ч 
me JAMMING YOU ТОО! 


When playing back arented movie, you may 
notice annoying flashes, streaks, color 
| | lightening and darkening. 
UCM | | is is caused by Macrovision сору 
| | protection jamming embedded in the video. 
The Video-2010 will spot and completely 
eliminate Macrovision and all current forms 


HOT AS THE 


DEVIL! 


On hot summer days the 
interior of your parked car | 
can become a 200-degree 

BLAST FURNACE. | 


| M 1 of copy protection, giving you a crystal clear Order Toll Free 
| il Highest Quality Pigs. ма 1-800-624-1150 
_ 3 Year Warranty Call for your FREE CATALOG 
30 Day Money Back Guarantee & | жа, 554-0417 
| Battery Included M.D. ELECTRONICS | ы 
| Durable Metal Case У e la MEUM < : انس‎ 
Works on all VCR's, TV's, Cable, Beta зы” ) n 55 C.O.D. 


T You know the feeling: You park your car in the hot | 
|| sun, and when you return, you open the car door and i 
"ps rete by a heat explosion. The solution: Turn 
the hot sun to your advantage with the revolutionary | Never need а barber again. 
Ја This Solar Powered Vehicle Ventilator [| | [Does al wiyles; a lenis i 
1 slips easily onto any roll-up window. Its solar panel e Te 
converts sunlight into electricity to run a fan which i Cet wor WEN. Were Ба 
| VENTS OUT stale, hot air, and DRAWS IN fresh, || | to Japan. MADE IN USA. М. 
| cooler air. No wires, no batteries... just FREE i As seen on TV but improved 
| POWER from the sun to ventilate your vehicle. Fits Ful uj зоо а 255 MN | 
window 17.5" "wi | | ЇП- 
т Û шшш oD 
| to: Robocut Co. POBox 9596, Fort Collins, Co 80525 
strain on air conditioning, to protect expensive elec- or call now 800 825 0139 with VISA / MC. 
| see equipment from excessive heat, and preserve == ЕЕК 
upholstery & dash. Warranty and money back guar- en | 
e Order AutoVent for $29.95 (each add' | SI N GERS T REMOVE 1 
1 $26.50) + $3.50 shipping. Order by mail from: |e unlimited Backgrounds" | 


From Standard Records & CD's with the li ‚| 


= Thompson Vocal Eliminator™ Call 
| DutchGuard, Dept. TM9 MC/Visa COD Catalóg & Demo Record. я 


SMILEY 


NOW YOU CAN FIX 
OR MAKE IT 
YOURSELF! 


от E AMT ESHOP 


_ BUY DIRECT! AS LOW AS 5995 


Phone: (404)482-4189 Ext 60 


P.O. Box 411687 TOLL FREE | Singer's Supply, Dept Р5-1` = 


BROCHURE Md ien p 
| enses City, МО 64141 1-800-821- 5157 Е {ral n F E pt TAS ins 37056 В 
шын Шык ШШ БЫН ОШЫН ШЕШ “у ЫШ ШЫН МЫШ 24 Hour Damo/Info Request 2 А 


Line (404)482-2485 
inger 


s Supply Wo Have Anything & Everything For Singer) POPULAR SCIENCE SEPTEMBER 199] • 103 


Shoppers’ Showcase 


A selection of products and services for POPULAR SCIENCE readers advertising rates for this section, write or call Diane Pahl, Direct 
are available directly by mail. Enjoy the fun and convenience of mail Response Manager, POPULAR Science, 1000 Town Center, Suite 
order shopping. Please order directly from the advertiser. For 1830, Southfield, MI 48075; (313) 350-3800; fax # (313) 350-3557. 


THE "GREAT DEAL" CATALOG 


1-800-729-9000 


ORDER TODAY! 


| 276 PC. FOLDING 
CORDLESS ALLTRADE | TOOL SET 
RECHARGEABLE SWEEPSTICK BROOM | includes: | 


• 61 Pc. socket 


PASSPORT RADAR 
DETECTOR | 


* Super compact, 


less than 
in set-1/4" & 
Hind 3/8" drive 
| * Double iio 
|| conversion *6Pc. e" 
super- oe 
heterodyne "ao. set. 
circuitry. "РЕНЕ 
• 3-way У = = | professional hard plastic case 
audio/visual * High-speed, 50 mph air blast. screwdriver set. with handle. 


е Lightweight, only 3-1/2 Ibs.! * 16 ounce hammer. * Tools snap into fitted 
* Long handle with full-length trigger maneuvers | " Locking pliers, case to keep them 
into tight spots. ong nose pliers. organized and easy 

| val * Linesman pliers. 
* Cordless for mobility-no dangling cords. " | to locate. 

r eer wei z | * Utility hacksaw » Model #: KA-1921 
* LED display indicates unit is charging. : обе! #- el. 

3 with 10 blades. » 20 У Mfr. W ! 
* Stores easily on a shelf or hangs on wall. « Adi ear Mfr. Warranty 
justable wrench. • Factory New! 

* Model #: 82460. * |gnition tools, hex keys. 


* One Year | Sugg. Retail: $72.95 • 168 Pc. assortment - Sugg: Retail: 1 99.95 


alarm system. * Sensitivity: -112 dBm/cme X band, -105 
dBm/cm2 К band. * Microwave bandwidth: 110 MHz X 
band, 210 MHz К band. * Selectivity greater than 80 dB. 

* Weight: 6.5 oz. * Dim.: .75"H x 3.75"W x 4.50"D. 

* Includes visor brackets, dash fasteners, power cord that 
plugs into cigarette lighter and travel case. 

* Factory serviced. * One Year Manufacturer's Warranty! 


| Sugg Retail if new: $195.00 


* Not available in 


din Manufacturer's 5 5 f nuts & bolts. 

District of 7 2099 ^ $20 99 oi nu 

уннин oF — • Factory New! CUN Emm four-sided ани 

Connecticut. [s No. Б Деб 9-160856. S/H $6.50 | пет No. B- 3509-160068 S/H $6. 00 accordian На No. E в- 3509- 160532 S/H $7.50 


VCR WIRELESS | БЕНЕТ SUPERSLIM 286 LAPTOP WITH 40МВ HARD DRIVE 
TRANSMITTER & | kel Bondwel —— — 


• Transmit audio and video RECEIVER If you work at a fast pace, you'll want to be 


of your VCR or ; ; " 
from one TV to counted Superslim 286 Laptop! Whether 
another. — ge TY, you're traveling or working at the office, 
* Interfaces with all че. this super lightweight 286 laptop is easy 


camcorders, VCRs, 
satellite receivers to take along yet sports advanced features 


and tuners with | mu >= _ at a price you can afford! 
either RF cable ог | "= eie | * 80286 microprocessor operating at 12MHz. 
RCA audio/video il men РИ: • Landmark speed test 16MHz. 
connectors. B ,  — — | * 1MB RAM expandable to 2MB. 
» Range: 100 feet. E aa m. НН • 40MB Conner hard drive with super fast 
* Video/audio a 1:1 interleave factor. 
output jacks. * 1.44MB 3.5" floppy disk drive. 
• Set includes: 1 transmitter, 1 receiver, * 10.5" super twist nonglare LCD screen. 
UHF antenna loop, RF cables, RCA A/V cable * Removable rechargeable Ni-Cad battery pack. 
& DC power supplies. * LI.L. listed. * 81 keys, full stroke keyboard. 
* FCC approved. * Built-in rechargeable battery. • Weight: 7.6 Ibs. 

* Model #: VDV100. Sugg. Retail: $129.95 * Two RS232 serial ports. • Model #: 8310-20. 
• One Yr. Mfr. FN * Centronics parallel port. * One Year Limited 
Warranty! 1¢ TM «i * RGBI video port. Distr. Warranty! 

* Factory New! ~ ЈЕ: • Included software: MS-DOS 3.3, GW-BASIC 3.22. » Factory New! 


Item No. B- 3509- 181854 S/H $5, 50 * Dim.: 13°H x 12.2"W x 2.2"0. 
Price Total ри! 


ОВ FASTEST SERVICE CALL TOLL FREE 


g^ 1-800-729-9000 


|____ 

| < гу р ү] 

i CUSTOMER SERVICE: 1-800-733-9070 لا‎ Е ا‎ mo - ا‎ { 
МАМЕ a SS ae سد اال ا‎ | 
ADDRESS = б т рс: | 

| Delivery to 48 U.S. continental states only. SUBTOTAL 

| CITY STATE ZAP in MN add 6% Sales Tax | | 

Total S/H 

| E a nei кали До“ | GRAND TOTAL | 
Check/Money Order Мїза— 

MasterCard — Discover ___ CARD NO, —  ЕХР. DATE... SIGNATURE B-3509 | 


SEND TO: DAMARK INTERNATIONAL, INC., 7101 Winnetka Ave. N., P.O. Box 29900, Мр!в., MN 55429-0900 Copyright 1991 DAMARK INTERNATIONAL, INC. All rights reserved. 
l——— TID и = 


104 • POPULAR SCIENCE SEPTEMBER 1991 


E & J WHOLESALE-LOW PRICES 


IT'S LIKE DISCOVERING A GOLDMINE! 


DTCH TAP 


ked 2 dz per box, 12 dz per carton 
llo 


2a 1/2 x 800 Ce 

ЧА 1/2 x 450 Transparent 
БА 3/4 x 300 Transparent 
en cartons add 70€ dozen 


ALUN BLAL 

Ікіпѕоп 5 Pak + 2 Free razors 
Ikinson 10 Pak + 4 free razors 
lette Gd News 2's (12-2's cd) 
lette Good News 12 in bag 
lette Trac || 5's 

lette Trac I| 9's 

lette Atra 5's 

lette Atra 10's 

Ikinson 5 D.E. (3 dz/box) 
Disposable 5 Pak (288-5's) 


DMB: 

Black Unbreakable 1 gr 
/2" Black Afro Comb 3 gr 
1/2" Black Afro Pik 2 gr 
Ladies Asst Colors5 gr 
Atro 72 in Drum 6 drums 

| Ast Cmbs in bag 144 bags 


Ast Cmbs in bag 72 bags 
nium: Carton lots only 


MBRELLAS-NYLON 
ens Fold. Short Auto 

dies Easy Folding 

to PB Solid or Print 

ens Long Black PB 

ens Long Golf PB 

oulder Strap 

ens long Doorman 

pen cartons add $2.30 dozen 


?189 Electric 
?190 Lighted Dial 

192 Drowse Dialite 

5033 Keno Wind Up 

5394 2 Bell Wind Up 
1500 Travel Alarm 

pen cartons add 29€ each 


ual Action Sander 


ecom. Air Pressure - 90 PSI. 
gg. Retail $49.95 
77-010 10/CS Ship.Wt. 615. 


Вона! Sander 
peed - 8,000 RPM, 
rbital. Stroke - 3/16 inch, 
jad/Paper. Size - 3 2/3" x 


Average. Air Consumption—6 CFM. 


ugg. Retail $39.95 
[77-020 10/CS Ship. Wt. 4165. 


1/8” Drill Planetary 
Е 


}peed - 2500 RPM. 

verage Air Consump- 

уп = 4 СЕМ. Recom. 

ir Pressure 90 PSI. Sugg. 
Retail $49.95 

71-030 20/CS Ship.Wt.4lbs. 


Air Hammer Kit 


AIR TOOLS 


peed - 10,000 RPM, Orbital, Stroke - 3/16 
ch, Averaga. Air Consumption - 4 СЕМ. 


pet Consists of One Long Barrell Chrome finish 


Мг Hammer, One Spring Retainer, One Fitting 
ind All Purpose Chisels Blows Per Minute - 
1000 • Stroke-2 5/8" + Average | 

Мг Cunsumption-4 CFM. * Recom. 

lir Pressure - 90 PSI. Sugg. Retail $29.95 


171-040 10/CS Ship. Wt. 5ibs. 


1/2" Pistol Grip Impact 
Wrench 
speed - 8,000 АРМ. Max 
forque - 275 FL/Lbs. 


iverage Air Consumption-4 CFM. Recom. 
Mr Pressure - 90 PSI. Sugg. Retail $49.95 


171-050 10/CS Ship. Wt. 6 lbs. 


Credit card customers 


$4.49 dz 
B.28 dz 
B.28 dz 


0.52 pk 
0.92 pk 
5.52 cd 
2.76 bg 
27.60 dz 
4140 dz 
27.60 dz 
41.40 dz 
5.52 dz 
0.63 pk 


$4.14 gr 
14.08 gr 
14.08 gr 
18.22 gr 
6.90 dr 
0.40 bg 
0.81 bg 


$21.28 dz 


21.28 dz 
37.38 dz 
37.38 dz 
37.38 dz 
73.60 dz 


Single $24.75 


Single $35.00 


Single $14.00 


сап order 
24 hours a day, 
7 days a week. 


DISPOSABLE LIGHTERS 
BIC USA 1 on Card 30 dz $6.04dz 


Mini Bic 50/Вох 600 pcs 
Pyro Disp. Liter Crdd 36 dz 
Pyro Disp. Liter Bulk 50 dz 
King Disp. Liter Bulk 1000 pcs 


Headphone in Box (100 Pcs) 


Pocket Calculator 

Credit Card Calculator 
Key Beeper Finder 

Desk Top Solar Calculator 
Promotional Wristwatch 
"Echo Killer" Key Chain 
Pen Watch in Box 

Lucite Desk Clock 


S 
© 


SERB: 
esses 


2 
1 
8 
1 
3 
1. 
1 


~ ~ 
wo 


796 Toothbrush 

Colgate Toothbrushes 
Duct Tape 2” x 60 yds. 
PVC Tape 2" x 55 yds 
Clear or Tan 

PVC Tape Holder 
Mskng Tpe 3/4" x 60 yds 
Pro Hair Dryer 110/220v 
Telephone w/holder 

AC Adapter 110/220v 
Folding Opera Glass 
VHS Storage Cs PVC 
1/2" x 800" Imported 
Transparent Tape 

25 Ft. Telephone Ext. 
Coil Cord Carded 

25 Ft. Telep. Line Cord 


Soft Light Bulbs —40. 60, 
75, & 100 watt (40/3 Paks) 
Ronson Butane Gas- 

2-1/2 01. (70 gram) 
5-1/8 oz. (145 gram) 

Fiber Optic Wand 


Long Stem Red Rose 


* Coupled with Brass Male & Female Fittings 
* 1/4" Coupling * Fibre-braid. 

25' Sugg. Retail $12.95 

#71-060 1/CS Ship.Wt. 4 lbs. 6 or more $6.60 
50' Sugg. Retail $19.95 

#71-070 1/CS Ship Wt. 5 Ibs. 6 or more $7.20 
25' Coil Sugg. Retail $9.95 

471-080 40/CS Ship МИ. 3 Ibs. 


3/8" Reversible Ratchet 
Speed 150 RPM. Torque-50/Lbs. Average Air 
Consumption - 3CFM. Recom. Air Pressure-90 PSI 


Sugg. Retail $39.95 Single $28.00 


| 471-090 20/CS Ship Wt. 665 


9 Pc. 1/2" Drive Deep Impact Socket Set 


| Sizes 3/8", 7/16", 1/2", 9/16" 


5/8", 11/16", 3/4", 13/16", 7/8", 15/16", and 1" 
5000. Retail $20.00 
271-100 10/CS Ship WL. 6 Ibs. 


9-Pc. 1/2" Drive Deep Impact Socket Set Metric 


Single $10.35 


Chrome vanadium steel, sturdy hammertone metal case. Sizes 10,11, 


13,14,16,17,19,21,22,23,24, and 26MM. 
Sugg. Retail $20.00 
£71-110 10/CS Ship Wt. 6105. 


Single $10.35 


DENDER GROUP 
Wholesale Discount Distributors 
.0. Box 583, Gary, Indiana 46402-0583 
All Prices Subject to Change without Notice. 
Please Order directly from this Ad. 

PHONE: (219) 885-0017 FAX#: (219) 885-4509 


4 opopo 
= PERSE 
Р 85582 


Medicine Cabinet—ss assmt. on _ 


card-Bayer, Anacin, etc. 
12/3 Pack 
Prime Condoms on Card 


Colgate 3.15 oz. (90 gram) 


MENS WALLETS 
Gift Boxed-1 dozen Per Box 
$7.50 Regular 

12.50 Cowhide 


.00 Ladies 
$10.00 Tri-fold Cowhide 


POKER SIZE 
PLASTIC COATED 
PLAYING CARDS 

¢ Deck 
1 dz. Per Box-24 dz per Cin 
(Open Cartons 5.45 dz) 


PYRO DISPOSABLE 
GAS LIGHTER 
BLISTER PACKED 
26¢ EACH 


4 dz Per Display Box 
36 dz Per Carton 


PR OFESSIONAL TOOLS © 
0 pc Screw driver set. 
Groove Joint Plier Set .. 


1 pc Combination Wrench Set 1/4'—7/8' . ке 
| Deluxe Duty Hack Saw w/Blade . s 
14 pc Combination Wrench Set 14—1 1/4"... 


: Мас Plier 


pc Combination Wrench Set V 1/4'—1 1/4"... 


А Tool Assortment Set... 


Channellock 9 1/2°x6 1/2" Plier ... чи 
С adjustable Socket Wrench Set. 


4 pc Pipe Wre БӨ... 


4 pc Ad ustable Wrench Set... 
Brown Jersey Work Gloves... 
White Cotton Work MM 
Leather Palm Work G 


Leather & Canvas H aff Work бөз 


13 pe Twist Dl B S. 
Т pc Nut Driver Sat... 


2 Laminated steel Padlock. жаннан ert ана алаша казак 


2 1/2" Laminated Steel Padlock.... 


2° Long Shackle Laminated Shoal Padlock. 


Staple Gun... 

25' Steel Tape measure... 

10' Steel Tape Measure... 
Engraver... 

Auto & Home Electrical Test Kit... 
4 in 1 Air Compressor MON 
Heavy Duty Bench Grinder ... 


| 99 pc Home & Auto Tool Kit... 
| 1 Tool Set For Home or Auto... 
| 25 FT Coil Air Hose... 
Home or Auto Тоо! Кї w/23 Dif Style Tools. 
75 pc Socket Set... 


pc 
52 pc Ratchet Socket Set..... 
40 pc Ratchet Socket Set... 
Fri ر‎ 


Airless Paint 
SPECIALS ( OF THEY EAR 
30 рс. Glass Ovenware 


Video Cassatie Rewinder = 
Brass Book Rack (H: 32- xl: 294)... 


Adult 90 min. Movies (VHS)... 


Bambu/EZ Wider Cigarette a. 


[tr 


ier (Fax) .. 


Copier Page (2008, LB. Bond - -10 Reams | т 


VHS VCR (Emerson or Toshiba) 2 Head — 
i Color TV w/ Remote Control............ 


LELE tan иШ ея 


BERGE 
m Oh ہے ہے‎ Lut 


СЕТЕ 


1 * = + * в + 
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ALL PRICES ARE F.0.B. CUR WAREHOUSE IN GARY. CUSTOMER PAYS 
FREIGHT. WE ADD $3.50 HANDLING CHARGE. MINIMUM ORDER $50.00. К 
PROMPT SERVICE, SEND CERTIFIED CHECK OR MONEY ORDER PERSONA 
OR COMPANY CHECKS DELAY UP TO 21 DAYS. WE HANDLE WHOLESALE. 

SEND $5.00 FOR OUR 1991-92 PROMOTIONAL WHOLESALE CATALOG. 


Recycled Paper 


1Uni 5+ 
BEST Super’ Tri-Bi Auto/ 
Var. Gain Adjustment 5119.95..585 
Jerrold Super Tri-Bi .. $109.95..$79 
| Scientific Atlanta ......... $109......$79 
| Pioneer .. 10979 


| e Converter...... $95.......569 
Video Stabilizer. $59.95....$29 
Wireless Video Sender..$69.95. 549.95 


30 Day Money Back Guarantee 
FREE 20 page Catalog 


Visa, M/C, COD or send money order to: 


U.S. Cable TV Inc. Dept. KPS91 
4100 N. Powerline Rd., Bldg, F-4 
Pompano Beach, FL 33073 


1-800-772-6244 


For Our Record 
|, ње undersigned, do bereby declare under 


company officials i | 
federal and state laws. AND VARIOUS 
ATE LAWS PROVIDE FOR SUBSTANTIAL CRIMINAL 
AND CIVIL PENALTIES FOR UNAUTHORIZED USE. 


Own Your Own 
Private Post Office 


and 
Shipping / Packaging Center 
* High profit, excellent cash flow 
e Factory direct prices 
Absentee ownership possible 
Excellent add-on business 
Free consultation 
Not a franchise 


se e € 


• Complete Equipment 
Package for 
. *Turn Key Store" 


Call For FREE catalog 
And Information Packet 


800-762-6937 


* CORP. / í 
MANUFACTURER OF POSTAL BOXES 


815 S. MAIN * GRAPEVINE, TX 76051 
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Factory Direct | 
Clocks arid Fumiture 
Also Assembled 
and Finished 
go and Wall Clocks 
iliCurios, Tables, Chairs, 
Desks, Cradle...and more! 
Ecc Бах Walnut, 


lllHeirloom Quality 
Solid Brass West German 
Movements and Dials 


Money Back Guarantee 


| LEARN VOR 
| CLEANING/MAINTENANCE/REPAIR 


| EARN UP TO $1000 A WEEK, WORKING 
PART TIME FROM YOUR OWN HOME! 


THE MONEY MAKING OPPORTUNITY 
OF THE 1990'S 
IF you are able to work with common small hand 
| tools, 
IF you possess average mechanical ability, and have 


a VCR on which to practice and learn... then we can 
teach YOU VCR maintenance and repair! 

FACT:upto80*4 of ALL VCR malfunctions are due to 
simple MECHANICAL or ELECTRO-MECHANICAL 
breakdowns! 

FACT: over 77 million VCRs in use today nationwide! | 
Average VCR needs service or repair every 12 to 18 
months! 

Viejo's 400 PAGE TRAINING MANUAL (over 500 

| photos and illustrations) and AWARD-WINNING VIDEO 
TRAINING TAPE reveals the SECRETS of VCR mainte- 
nance and repair— "real-world" information that is NOT 
available elsewhere! 

Also includes all the info you'll need regarding the 
BUSINESS-SIDE of running a successful service opera- 
tion! 

FREE INFORMATION 
| CALL TOLL-FREE 1-800-537-0589 
| Or write to: 
Viejo Publications 
5329 Fountain Ave., Dept. PS 
Los Angeles, CA 90029 


1500 sq.ft. home plans & fully engineered 

connecting hardware — $3250. Complete pre- 

cut kits and a variety of floorplans available. 

Attractive, easy-to-assemble, energy-efficient. 
| New 40-page color catalog & more— $12. 


А TIMBERLINE GEODESICS 


2015 Blake St., Berkeley, CA 94704 1-800-DOMEHOME 


Baily poss Die Dy making and 

night colorful Badge-A-Mind 

buttons. Buttons are proven 
oney-makers al fairs, flea mar- 

kets, conventions, or anywhere 
people congregate. They re 
fast and easy [0 make with 
Badge-A-Minit and inexpensive! 
Send for a FREE Full color 
Catalog or send lor а 
Starter Kit, only $29 95 
plus $2.95 shipping (IL 
"e "ants add еч oF + 


BADGE-A-Minit, Dept. P5351, 348 North 30th Rd.. Box 800. 
LaSalle, IL 61301, Phone 800-223-4103 


The TRACE MARK im- 
presses your identifica- 
tion code discreetly and 
permanentiy in most 
firm surfaces. Magnifi- 
cation reveals a clear 
impression for positive | 
ID. Recommended by 
police and insurance 
companies for: 

. cameras * jewelry 
* electronics * firearms 


A Unique Gift Item "T 
MICROSTAMP CORPORATION 
SE 2770 E. Walnut St. Tel. (818) 793-9489 
Pasadena, CA 91107 Fax. (818) 793-9491 
800-243-3543 _ 


CABLE TV 
DESCRAMBLER LIQUIDATION! 
FREE CATALOG! ` 


Hamlin Combos $44, Oak M35B $60 (min. 5), etc. 


WEST COAST ELECTRONICS 
For Information: 818-709-1758 
Catalogs & Orders: 800-628-9656 


MULTI- 


FUEL FURNACE | 
Chop Heating Bills To 
Almost Nothing! _ 


Enjoy independence, 
economy & comfort of 
whole house wood or coal 
heating with gas, oil or 
electric standby. It's a central 
heating system, not a stove. 


AXEagle Dept. PSS 911 6126225081 


ii Eat pte gage د‎ RN a ee 


P.0.Box 130894, 2000 W. County Rd. 82, Roseville, MN 55113 1 
ame l 
Address m i 
ity — ! 
Zip one ( | 


FREE CATALOG! 


JERROLD HAMLIN OAK ETC. 


CABLE TV DESCRAMBLERS 


Warranti 
| - PACIFIC CABLE CO. NC. 
7325% Reseda, Dept. 1459 heseda 
all other information 1-818-709-9937 


WOOD FURNACES 
HEAT YOUR ENTIRE HOME 


Call 1-218-326-6786 or Write 


Charmaster? 


2307 С HWY 2 W. 
GRAND RAPIDS, MN 55744 


This FREE 24 page Consumer Buying. 
| Guide telis а! about Satellite TV =. 
lists ae иши prices. 
6310 М. University No. 3 3798 • Peoria, IL 61612 
26 


М САЦ. FOR 1-800-472 


TELESCOPES? WHY PAY MORE FOR LESS? 


. B' Astronomical Telescope Complete. 
Ready-to-use. Only $275. Other sizes 
available. Send for free 34-page packet & 
telescope tester. 


COULTER OPTICAL, ING. Р.О. Box К, Dept. P.S. 
ae. СА 92349 Phone (714) 659-4621 


FREE CATALOG! 1-800-648-7938 
JERROLD HAMLIN OAK ETC 


CABLE TV DESCRAMBLERS | 


er par 
Prices! • Guaranteed Prices & Warranties! 
• Orders Shipped Immediately! VISA/MC OK! 


REPUBLIC CABLE PRODUCTS, INC. | 
4080 Paradise Rd 415, Dept. 522 Las s Vegas, NV 89109 
| For all other information (702 9026 


EXCESS INVENTORY 
EDUCATES KIDS 


Let EAL turn your obsolete 
inventory into scholarships 
for needy kids. 


Call Peter Roskam, Executive Director 
| at (708) 690-0010 


Educational Assistance Ltd. 
Р.О. Box 3021, Glen Ellyn, IL 60138 — 


CHECK IT OUT! 
There are more opportunities, 
products and services offered in 


the "Classified Opportunity Mart," , 


immediately following this section. 


You may find just what you ve. 


been looking for. 


FREE TO INVENTORS 


= FREE BOOK filled with facts. on ied b inn your | 
[^ invention for sale or licanse igation. | 


Call 1-800- 537-1 1133, Ext. D-79 


i Name | | 
Address | 
City! State / Zip 


Kessler, бөрі 0.78, Fremont Омо 43420. | 


1-800-345-8927. 


WOOD HEAT] 


SATELLITE ТУ 


NAME BRANDS AT 50% DISCOUNT | 


Led. MONEY ba 
the ty ol 


Iry it FREE.. 


ps Team up with Money Magazine and use | 
„722 aNobel Prize winning strategy to help 
AIA you achieve personal financial success. 


WealthBuilder* by Money Magazine personal 
financial! planning software brings the sophisticated 
Asset Allocation strategy of a Nobel Prize winning 
Economic theory to you, the individual investor. 

WealthBuilder draws you a personalized financial 
road map. With WealthBuilder's step-by-step directions 
and on-line tutorials you needn't be an expert. to 
optimize your investing. 


Defining Your Current Status 
WealthBuilder prompts you to enter key personal 
data, including your preferred risk level. Then you 
quickly see: 
V Your net worth - 
¥ Your current monthly budget compared with 
national averages 
v. A review of your insurance and estate 
situations 
v^ A forecast of this year's tax bill...and more 


Focusing Your Objectives 

Key in your goals, i.e., high-income retirement, 
college tuition, new or second home, etc. Accept or 
modify WealthBuilder's inflation and interest rate 
forecasts, and the software does the rest. 
WealthBuilder's Strategic Review 

WealthBuilder graphs out whether you'll meet, 
exceed, or fall short of achieving your financial goals. 

Then WealthBuilder, using the Asset Allocation 


„model, shows you graphically how much to save and 


helps you create a strategy to meet or exceed your goals. 
It helps you build your portfolio with: cash, bonds, 
equities, and precious metals. And, you see onscreen 
how you can optimize your portfolio. 


а pay by check, please send the full amount of $158.50 with your order 
Specie tre ps are subject to arta то red trademark of Reality Techmal 
Bare wd echmalogies, 
a metere trademark d The Time ing. т Al otha г irademarks аге 
prope their respective iame 


= 
ATE 


Celebrate the) 
Anniversary 


| of the 


National Park Service 


Visit America's Parks This Year With The 


| Complete Guide to America’s National Parks 


* 608 pages of visitor and camping information on America’s 375 
National Parks * 223 month-by-month weather charts * Park 
activities, facilities and maps * Permits, fees, useful telephone 
numbers * Where to eat and stay, what to see and do in the parks 


| and nearby * Accessibility information for many parks • 


A MONEY Magazine “Best Buy!" * Help support America's 
National Parks • Proceeds support park programs 


Order Your Guide Today 
LI Yes, I want to order copies of the National Park 
Foundation's Complete Guide to America's 
National Parks, Sixth Edition 


QUANTITY PRICE SHIPPING 
HANDLING 
copies — 511.95 $ 200 $ Е 
Му tax deductible contribution is enclosed $ 
| Send books to: Total $ 
Name 
Street. 
City 
State Zip 


| Send purchase order, check, or money ordet to: National Park 


Foundation, 1101 17th Street, NW, Suite 1008, Washington, 
D.C. 20036. Also available from your local bookstore. 


Your Own Financial Control Center 

Invest to achieve your goals with confidence and use 
WealthBuilder's complete portfolio manager to maintain and 
monitor your investments. 

You graphically explore, compare and evaluate 
investment options using a unique sortable database 
including updated performance data for up to 10,000 stocks 
and bonds and 1,200 mutual funds. 

Compare your results with the Dow Jones Industrials, 
Money Magazine Small [Investors Index, inflation, CD's or 
any alternative you select. 

Conduct a special half-hour WealthBuilder session 
every three months or so using the latest investment data, to 
refocus your financial planning 


Special FREE Trial and BONUS Offer 


See free how by applying this expert advice you can 
makeover your investment strategy. We'll charge your credit 
card $8.50 shipping and handling now and Air Ship your 
software Today. If WealthBuilder can't more than prove its 
value to you, simply return it. Otherwise, 30 days after we 
ship your copy we'll charge your credit card the balance, 
$149, and will ship you the WealthBuilding Bonus Kit which 
includes FREE Quicken”, FREE Checkfree*, FREE 
CompuServe” membership and more... 

Just write: "WealthBuilder by Money Magazine FREE 
Trial", your name, address (no P.O. Boxes), daytime phone 
(for questions about your order), credit card number, and 
expiration date on a piece of paper, and mail to: 
WealthBuilder FREE Trial, 3624 Market Street, 
Philadelphia, PA 18104 . Offer expires 12/31/81. 


. Available PC or Macintosh 
To order call 


1-800-346-2024 ext. 70 


сю available through retail and mail order 
dealers, wherever fine software is sold. | 


Presenting... 


The DR™ FIELD and 
BRUSH MOWER _ 


«8 HP 
“Self-Propelled 


| *Mows up to 
12 acre per 
hour! 


-- the amazing walk-behind "brush hog" that-- 
CLEARS & MAINTAINS meadows, pastures, wood! 


wooded and rough 
grass, weeds, brambles, 
thick. CHOPS/MULCHES most everything it 


month or once а season! — 


| осот DETAILS of the DR™ FIELD and 
| BRUSH МО MOWER including prices, specifications, and 

| “Off-Season" Savings now in effect. 

| 

н 


|“ “о = 
| City 


State ZIP 


| To: Country Home Products, 
| Box 89, Ferry Road, Charlotte VT 05445 


Dept. A3809F 


non-lawn areas with ease. CUTS tall 
i eee oir en 1" 
сш. 
Leaves NO TANGLE of brush to pick up like handheld 
brushcutters and sicklebar mowers. Perfect for low- 
maintenance wildflower meadows, European-style woodlots, 
walking paths, or any area you only want to mow once a 


oot Abel ће. 


Please mail coupon or call TOLL FREE 1 1(800) 282 5555 1 
lete FREE 
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Classifie 


| TMD ELECTRONICS 

CABLE TV DESCRAMBLERS [| won er you 
mere wo зА BITE THE. 
“SCIENTIFIC 1C ATLANTA E | - ——— — | “BULLET” 


| January 18, 91—This was my 4th 
converter purchase all from different | | ; WHEN IT COMES TO CUSTOMER 
sources. Yours is the only one that j SERVICE, PERFORMANCE AND 
worked. Thanks. Andrew D./Texas w, = SSS с | R E: 
i rore moro s... Your Best Buys And Warranties PEUT a اوی ت‎ 

ebruary 1, 91—The best mail order ~ _ ~ pue ee WE МОМ Т LET YOU DOWN. 

service to date and | place a lot of For Cable гу Equipment Start S 30 DAY MONEY BACK GUARANTEE 
orders by mail. Mike S./CT With А || REE CAT ALOG № 1 YEAR WARRANTY PARTS & LABOR 
January 25, 91—Your sales people کې‎ From 


аге lean Knowledgeable and +- 
7 <5 


Opportunity Ma 


BUILD A BIKECAR %. 
| The Amazing Mini Car You Can 
Build with Bicycle Parts! 
Electric Motor g ` 
and Pedal 
Powered! 
Fun to Drive! "ai^ И 
| ild! m 
Mon RB BIKECAR CORI 
PLANS $11.95 P.OBox 7077. 


Satisfaction Guarantees or Your Money Gack Endicott, NY 1374 


7 Save Gas На 


| JERROLD ..$105 PIONEER... 


RIPPED OFF ON 
AUTO REPAIRS? 


| Like to know how to find a autc 
mechanic? Wouldn't ud like e save 


money and gas eve г mile s id drive, 


above all no high pressure. Larry 


i dorm : TR E | > | 875 SO, 72nd St 
ORDER TOLL FREE ey. owe” Omaha, NE 68114 


1-800- 624- 1 150 ey purchasing cable equipment from М.О. Electron 


he purchaser agrees to comply with state & federal | | Ш ——— — Protect your 
| 3 = 22) Wap garding private ownership of ci able ГМ IE ves || 
Жош “== ©, D. “quipment, | you are unsure of these laws check | | | от valuables 
with your local officials радна 2 Ра в | Free Catalog 
sina bhi ТЮ | LIBERTY SAFE 
| Е { | || | Р.О. Box 50555 
CABLE ТУ “BOXES” 8 MESS Provo, UT 84605 


WHOLESALE PRICES! 1-800-247-5625 


CONVERTERS * DESCRAMBLERS 


ON 7 ^ | " "YE We "breton ү. ‘wt T 
| REMOTE CONTROLS « ACCESSORIES b Em 25 AS ET m x 258 
Ex. HET n de erg ——— Tä 


FROM $9.95!! CALL NOW!! ~ sud Е: XT. = ад 69 
— GUARANTEED BEST PRICES— ДЕ > | pa ERE G 


п ing ieveriopt) 518.75 ~ 


—BEST WARRANTIES—COD 5 RENTING IS FOR BIRDS ато padded slim $875 
| | [Camo Quiver $9.75 


ONLY 
$12.95 
| 17 YEAR EXPERIENCED AUTO MECHANIC 
gives y you these answers & much more. All of 

tricks of the trade REVEALED. Fun & easy 

at brings you preventative maintenance 

| tips and’ NASA Spaceage-derived products that 

| have been tried & tested to extend the life of 
| your vehicle while saving you money. 


SEND CHECK OR MONEY ORDER TO 
THE / 


13819-G3 Walsin Rd. Suite 
Largo, F 34644-3238 


—IMMEDIATE SHIPPING— CALL TOLL FREE jii 


ПРУ | 1-800-228-7404 
SALES, INC. =) aD] 


1-800-800-4582 onore BULLET PROOF | E | RS | =: TANDSAILER А Ай POLLUTION 
PHONE 30 DAY MONEY BACK GUARANTY || a — ' PANS f ‚ WO GAS! 


IS IT TRUE... JEEPS FOR $44 THROUGI 
THE U.S. GOV'T? FOR FACTS .. 
504-649-5745 EXT. S-8068 


$225 DAILY "CHROME PLATING” AUT: 
PARTS. MOTORCYCLES, INEXPENSIVE 
| EASY, (FREE) information: Chrome, Box 2285 
Dept. S. Waldorf, Maryland 20604. 


Ded | WE CARRY ALL MAJOR BRANDS MindLink™ ' ЗАЛ, ON PARKING шт у if г А RUCCED DESEN 
1-612-895-9454 BEST PRICE BEST SERVICE Meine ай BEACH. DRY CAKE OR Д АБР SUL 
| | M WINTER !CE SAILING , IAS TWO PROPS 
MAKE THE CONNECTION | Software. 4 | n; AMERICAN 
NU-TEK ELECTRONICS | -| | || $299.00 = | DETAILED PLANS @ PLANS $15 SAND YACHT 
· Call Today! A INSTRUCTIONS 7184 HWY 101 YACHATS, OR 97498 
FOR MORE INFORMATION CALL 800 ~ > A P ڪڪ‎ SS ELE 
е | = 253 1844 | | DRUG SEIZED Mercedes, Fords, Porsches 
1-5] 2-250-503] с, | | Vans, Trucks, houses: Seizures: Box 4309-Y/ 
NU-TEK ELECTRONICS че МЕ) || —— ——— — — — — | West Covina, CA 91791. 
5114 BALCONES WOOD DR. X > | | [FIFRA | PRACTICAL FUEL SAVING for Carburetor 
#307 DEP. 298 _ arm temp. | ~ and Fuel Injection. Free Details, Eagle Researc 
AUSTIN TEXAS 78759 | | | Pd o aic DN Inc., 1-800-663-4758, 1-604-424-5402. 
с ac | | ' * AREE : es = GOVERNMENT SEIZED Vehicles from $10X 
THE INCREDIBLE INDUSTRIAL QUALITY ROLLING RULER en 1 gh E pasce e | 
WE HAVE THE MOST ADVANCED NOW ONLY 8.95! | 2: E а oe е MN гар 
TECHNOLOGY IN CABLE EQUIPMENT: — 2 "| | я 
• BASE • JERROLD -PIONEER id | cs ` | | [Money : ; ша 7f BUILD from simple materials. Over 100 mile 
BAND . HAMLIN • ZENITH u Д ait per gallon carburetor. Detailed plans, five vel 
» ТОСОМ - «ОАК > j E EL add 6% Sales Tax. Qu eme y n ‚ | | sions. $20.00 Visa welcome. 902-467-3577 
» SCIENTIFIC ATLANTA | | J | Valley Microwave, Station A, Bear River, N.S 
— — >. — Ре | Canada 805 180. 
FOR OUT OF THIS WORLD PRICES — = | ص جح ج ج جص حص حح حح ج ڪڪ‎ 
CALL TE | | : = 
WORLDWIDE CABLE USED BY PROFESSIONALS WHO REQUIRE PRECISION | | | | SI im. PRECISION ELECTRONIC 
4 800-772-3233 —SIMPLE ТО USE AND EASY TO DRAW— | dE CONTROL SYSTEM 
' ; Others have advertised similar products on TV for 12.95 IMPROVES FUEL ECONOMY 
FREE CATALOG AVAILABLE SRE DOS SINE yon ROBERT A. HAAG METEORITES 5 Proven Effective 
| | | Send cheque or money order for 8.95 plus 2.00 s & h to: ‘Saves You M 
7491 C-5 М. FEDERAL HWY., (Washington residents add 8% tax) send $5.00 for your 64 page, full-color, brand-NEW : г See Obisined Faris 
SUITE 142 Field Guide of Meteorites. Cost refundable with gf a” и 
BOCA RATON, FL 33487 ` ALRICK MARKETING LTD. first purchase. Authenticity 100% guaranteed. а <=) ] кы кты Construction Guide end 
1733 H Street, Suite #330-428 | d the Ul, нол РА ош Complete Schematics 
29 ишта | | Blaine, Washington 98230 P.0,B. 27527, Tucson, AZ USA 85726 me cem. HM MR UM $1800 
| COD Мп Florida Sales на — 


IMMEDIATE DELIVERY • SATISFACTION GUARANTEED 
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BIKE-RACER Hisce 
MORE EFFICIENT TO RIDE, 
OPTIONAL AERO CANOPY 
BETTER HANDLING 
EASIER TO BUILD 


Fully Illustrated 
and Detailed 
PLANS $ 12.95 
To: BIKE-RACER, INC. 

3616 Far West #101 Austin, TX 78731 


REE INFO: How to save 50% on gas and car 
expenses. Hundreds of facts for savings and 
safety. Denko International, Box 592974, Miami, 
FL33159. 


SAVE GAS! Products for Fuel Injection and Car- 
buretors. Free Details. CARB-TECH. 
667-1192 1(604) 489-5187. 


FREE! AMAZING NEW GAS SAVER CATA- 
LOG. Reveals Secrets to Increase MPG 6 - 40%. 


YOU MONEY! 24 color pages, 26 innovative 


antee. Call 1-800-525-8624, Ext. 18, write: 
Progressive Energy Corporation, 1410 Grand, 
#A-18, San Marcos, CA 92069. 


AUTOMOBILE SHOPPING? My secrets could 
save you thousands, Send $4.00 to P.O.Box 
2346, Glendale, AZ 85311. 


VAPOR CARBURETOR TRIPLES MPG. ries 
information. H&A, R2PS Bowling Green, MO 
63334-9350 


IS THERE SOMETHING YOU SHOULD KNOW 
ABOUT YOUR VEHICLE? Recalls—Factory 


| Service Bulletins. 1-800-424-8226. 


PROTECT YOUR VEHICLE! Automatic kill 
switch plans only $9.95. Jess Lewis, Box 539, 
Dearborn Heights, MI 48127. 


ENGINE rebuilding under $200. Detailed infor- 
mation $10. Chris, 7236-33rd Ave., Seattle, WA 
98118. mM 

BATTERY MASTER SWITCH $14.95 Postpaid 
Visa - MC Warranty Quantity Discounts 


717-655-8310. 


DETAIL YOUR 
| CAR WITH А 
PRO'S TOUCH 


This 50-minute video shows you a pro- 


fessional way of obtaining that deg room 
look, and how to properly care for your 
car's fine finishes. 519.95 plus $2.50 S/H. 
(PA residents add 6% tax) 
OUTLAW PRODUCTIONS 
P.O. Box 1014, Newtown, PA 18940 


| THE LAST GREAT AUTOMOBILE. Send $5.00 


for Prospectus (Bills Only) To "PROJECT 1999". 


| Weihestrasse 116, 4972 Loehne, 3, GERMANY. 


AUTO SUPPLIES & EQUIPMENT 


CORVAIR PARTS - over 8000 CORVAIR Parts 
in 400 page illustrated catalog $4.00. Clark's 
CORVAIR Parts, Inc. Rt. 2, Shelburne Falls, MA 
01370. 413-625-9776. 


ALTERNATOR Generator Rebuilding Book. 


| Price: Hedelund, 7505 Barkentine, Las Vegas, 


NV. 891 28. 
TURBO mini vac 1234” long, 9' cord, plugs into 


| cigarette lighter $13.95. Guaranteed. Hilyards, 


1116 6th, Anacortes, WA 98221. 
CLEANUP YOUR CAR'S REAREND! innova- 


| tive NEW product. Don't stick bumper stickers on 


your car, insert them into the BUMPER EE | 
BOARD. Replace stickers when desired. 
Clear—$9.95 or Neon—$12.95 + $3.00 S&H. 
Innovative Discoveries, #102, 1226 E. eat | 
Shores Dr., Gilbert, AZ 85234. 


BEEKEEPER EQUIPMENT | 


BEEKEEPING EQUIPMENT Free Catalog. Bee 
Farm, Rt. 1, Department 70, Moravian Falls, NC 
28654. 


BETTER HEALTH | 


WATERWISE PURIFIERS ... homemade dis- 


tilled. (800) 874-9028. Box 45982, Center Hill, FL | 


33514-0459. 


WHOLESALE WATER PURIFIERS, for infor- 
mation send $1.00 to: Purifier, Box 821457, Fort 
Worth, TX 76182. 


LI 


1(800) | 


Reduce Pollution, Extend Engine Life. SAVES | 


products, Sale prices. 100% Money-back Guar- | 


HERBS—YOHIMBINE, PAU D'Arco and others. 
Catalog $1.00 (refundable). Jude Herbs, Box 
963PS, Huntington Station, NY 11746. 


DOES YOUR DRINKING WATER NEED 
HELP? For information, send $2.00 to: D. 
Wiitala, P.O. Box 4589, Oceanside, CA 92052. 


NEW AMAZING WEIGHT LOSS PROGRAM 
No pills or gimmicks. Send $5. Healthy Solutions 
Inc., P.O. Box 1358, West Babylon, NY 11704. 


| BOATS, MOTORS & EQUIP. 


EVINRUDE—OTHER BRANDS 1990 BAR- 
GAINS ... All Sizes... . $2.00 Handling. Scott 
McCulloch parts ... Electra Marine, 
610 Merrick Road, Lynbrook, New York 11563. 
(516)599-3003. 


BOAT PLANS - PATTERNS - KITS - Unsur- 


| passed selection. 168-page DESIGN BOOK - 


$4.00 AIRMAIL. GLEN-L. 9152 Rosecrans, 
Box 1804/PS11, Bellflower, СА 90706. 


BOAT KITS—PLANS—PATTERNS— 
EPOXY—FIBERGLASS—SUPPLIES—250 
DESIGNS—6'/70'—Powerboats—Sailboats — 
Hydroplanes—Tunnelhulls—Canoes— 
Kayaks—Dinghies. CATALOG—$2.00 (Airmail 
$4.00). (Book “Amateur Boatbuilding"— 
$6.00. CLARKCRAFT, 16-S Aqualane, Ton- 
awanda, NY 14150. 


ALTERNATE ENERGY | 


SOLAR CELLS 


| M you want Solar Electricity at the Very Best 


rices, send $3 for our expanded catalog 
of New & Surplus Solar Electric panels, 
cells, inverters, controllers, books, and 
related technology for independent power. 
APPLIED PHOTOVOLTAICS 
Box 2773, Staunton, VÀ 24401 


"Bringing the cost of Solar Electricity 
down іо earth." 


FREE HYDROGEN FUEL and OXYGEN from 
water. Generator uses solar cells. Plans and Kit 
$15.00. Prairie Power, Box 8291, Edmonton, Al- 
berta, ТБН 2W6. 


250 ELEGANT ECOLOGICAL TECHNOLO- 
GIES! AMAZING CATALOG! Send $2.00. 


| REXCO, Box 19250, Jean NV 89019 


FREE ENERGY! Fuel-Less Motors and Gen- 
erators! H&A R2bEPS Bowling Green, MO 
63334-9350 


| POWERFUL SOLAR CHARGER. For RV’car 


batteries 15 volts up to 7/8 amp. $66.00 each. 
FREE SHIPPING. Check M.O. ASA 6331 Glade, 


#H-202, Woodland Hills, CA 91367 (6to8 weeks | 


delivery). 


SAVE BIG DO-IT-YOURSELF INFORMATION 
FOR CONVERTING YOUR CAR TO NATURAL 
GAS. Send $12.95 To American Energy Alterna- 
tives, Box 937 Massillon, OH 44646 


| NEW! BUILD AMAZING LIQUID PISTON EN- 
| -GINE from pipe fittings. Easy Plans. Free infor- 


mation. ABCO, Box 306-59, Seminary, MS 
39479. 


GIANT SOLAR PANELS $44.00! Catalog 
$1.00. PAK RAT ELECTRONICS P.O.Box 
690073. Houston, TX 77269. (713) 893-0313. 


SOLAR ENERGY, the power of the future is here 
now. Free Literature listing. BEI, Box 3295, 
Springfield, MA 01101-3295. | 


BUILD YOUR OWN SOLAR COOKER VIDEO. 
VHS VIDEO Shows you how. $19.95 + $3.00 


| handling. Ambient Research, 300 Napa St., 


Sausalito, CA 94965. 


PORTABLE SOLAR WATER HEATER. Ideal 


for Camping, Fishing, etc; Assemble for less 
than $7.00. Send $4.00 for plans: Suntek, 
POB 12468, Kansas City, KS 66112. 


ARTS & CRAFTS 
"GETTING Started In Stained Glass” $1.00. 
Whittemore, Box 2065X, Hanover, MA 02339. 


| @Several helicopter 


GLASS CRAFT BOOKLETS, Sase, Ascherl 
Studios, 869 Center Rd, Hinckley, OH 44233. 


| ASTRONAUTICS 


BUILD YOUR OWN 
ROCKET MOTORS! 


Ф UP TO 80 POUNDS THRUST! 
9€ USING SIMPLE MATERIALS! 
€ FOR JUST PENNIES APIECE! 


Homemade rockets po together quickly Ds 


homemade fertilizer charcoal Miel. Models 
Па thousands of feet? Speeds to MACH И 
Yy rite lor our catalague, ana we Ii sird ymiai 
working ample cet i а hon made electra rocked 
igniter ASD Leach siu how to make vour own 
homemade rocket moter casings, all using 
materials soul find around sous hasc. 


SEND $2.00 TO: 
» Dept, PS9, THE TELEFLITE 
CORPORATION, 11620 Kitching, 
Moreno Valley, CA 92387 


30 ANTIGRAVITY METHODS! Amazing Cata- 
log: Send $2.00. Rexco, Box 19250, Jean, NV 
89019. 


HUGE FLYING Rocket kits. Motors. $1.00. HSR, 
Box 5127, Reno, NV 89513. 


FREE FLYING SAUCER PLANS! CATALOGUE 
$2.00. WBE, BOX 5125P, WEST NEW YORK, 
N.J. 07093. 


AMARINGI | ET PACK “е. 


Fly it yourself ог rent it & make BIG MONEY!!! 
rust | 


Plans, Over = pages. 


arts Tones, 


ъ= | Ей Ei 5 eat Lu "с 
BRADBURY RESEARCH and TECHNOLOGY 
Box 791. Duarie, CA 


FOSSIL ART. Tyrannosaurus Rex Skulls, Ar- 
chaeopterix, invertebrate assemblages, more. 
Authentically detailed plaster sculpture. All sizes. 
Wall hangings, etc. Catalog $1.00. Ancient Im- 


| prints, Box 7652, Chico, CA 95926. 


| APPAREL 


TOPLESS SANDALS—They stick to your feet, 
men/women sizes 4 to 12. Send $9.00 to TCM 


| Distributing, P.O.Box 90817 Henderson, NV 


89009. 


ишә тако HELICOPTER! 


Take-off ftom ар sia ai to quen skies! 


eSimple, low-cost 
assembly 
Мо license needed 


kits & plans avail. 


Helicopter Plans 
Heli. Experimenter Book . . 
All New Catalog /Kit Info. . . 
SPECIAL! All 3 items: Only $1995 ја. 
Add $2 postage. Foreign add $5 
Р.О. Box 50-A 

Riderwood, MD 21139 

Credit card order line: 1-301-583-6385 


iei hne, 
in 


ANTIGRAVITY V.T.O.L. Research Help Wanted. 
Howard, Rt. 2, Box 454, Foster, KY 41043. 


LONESTAR SPORT HELICOPTER. Single 
place kit. Info $15., Video $35. Star Aviation, PS, 
20180 FM 2252, San Antonio, TX 78266-2610. 


HOVERBOARDS like seen in BACK TO THE 
FUTURE now possible from new magnetic tech- 
nology! Float over almost any surface! Brochure 
$5, Hovertec, Box 15413, W. Palm Beach, FL 
33416. 


= — If yo or great gifts to buy for 
A GRE AT CHRISTM AS the сво ped you'll find lots ott them 


SEASON STARTS 
RIGHT HERE 


to do their С 


on these pages. 

If you've got great gifts to sell, advertise right here to reach 
4.6 million customers who use POPULAR SCIENCE 
Christmas shopping. For affordable advertising that will 
ensure п great Christmas season call: 


Dorothy Ellis or Anne Rosenthal 
(800) 445-2714 or (212) 779-5163 


r 


` BUSINESS OPPORTUNITIES 


Great money in VCR repair! 
| Home study. Learn high-protit re- 


pairs without investing in high- E T 
tech instruments. FREE BOOK- f. 
3-4542. - 
| Мате p" 
| Address — : ue 1 
| city State — Zip — 


i The School of VCR Repair, 
W 2245 Perimeter Park, Dept. VK 109, 


Atlanta, Georgia 30341 | 


$1804 MONTHLY! Buy/sell cars (spare-time 
Revealing proof! Write: CODEX, 507 Oak Drive 
Friendswood, TX 77546. 


TAKE PICTURES for profit. Camera Venture: 
Box 771, Lamara, CO 81052. 


PIANO TUNING PAYS: Learn with approve 
home study course, Diploma granted. America 
Tuning School, 17050 Telfer Dr., Morgan Hill, C 
95037. 


RECYCLE METALS, NO, NOT BEER CANS 
Easy $458 weekly! Free information, Hornsby: 
Box 1214, Franklin, TN 37065-1214. | 


Jos HELP WANTED Jobs 


FULLTIME * PARTIME * ANYTIME 
THE WORK AT HOME JOB DIRECTORY 
Hundreds of companies аге waiting to hear from you Whatever 
your maton Almost every field of work is listed in the Most 
Complete Job Directory Available, Never look for work again Ве 
your own boss. Choose your own hours. No lay ойе or strikes. Ма 
a to 5 Век. Join the thousands enjoying the advantages of 
working at home. JOBS TO $150,000 yr. RUSH $13 + 
$2 P&H ($15.00) TO:  JOBS-PS, 4535 W. 
SAHARA, SUITE 105-7F, LAS VEGAS, NV 89102 
NEY BAC i 


MAKE $7,000 monthly as Loan Broker witho 
investment/experience. Financial, Box 3578- 
Anaheim, CA 92803. 


$500 WEEKLY mailing ads. Admailers Assoc 
ates. Box 51063, Durham, NC 27712. 


MECHANICALLY inclined individuals desirin 
High Weekly Profits operating Small Manufar 
turing Business Without Investment write 
Businesses-P, Box 9008, Baldwin, N." 
11510-9008. 


BUILD A GREENHOUSE 


(нс PVC PIPING YOU CAN BUILD YOUR OWN PERSOMAL GREENHOUSE, 


e Ust A5 SOLARIUM 

a Ust AS GARAGE PLANS 

. 14x16" $12? 
EXPAMDABLE | 

RTB т pus 52.50 РИН 


d Maine 04217 наны GuarawTEED оа Tous Mosir Baca 


$392.00 FROM Square Foot Plywood Huge De 
mand! Revealing Proof $1.00 (Refundable 
Woodwins, Bridgewater, Mass 02324-2299. 


$15,000 MONTHLY Income! Easy Moneymal 
ing Plan. No Investment. McDowell, Box 5529- 
Diamond Bar, CA 91765. 


Repairing (not т erem stone damaged wind- 
| shields and plate glass. Learn how a 3 minute 
repair can earn you $1200/week! 


САЦ NOW! — 1.800-695-6224 


FREE REPORT! 
ОЕ ЕЕ, LYNN, MASS. 01904 


NEED MONEY? Free Grants, Signature Loans 
Business Loans. Write: Action #7-Ү, Box 549‘ 
Diamond Bar, CA 91765. 


_DIET FIBER COOKIES. Information/sample 


send $5.00. R.C., Box 367, Mineral Springs, № 
28108. 


LET THE GOVERNMENT FINANCE your sme 
business. Grantsloans to $500,000. Free re 
corded message: 707-448-0270. (JG6) 


$40,000 ON 1/3 ACRE! New hydroponics - ine: 
pensive, pleasant, practical! Free informatiot 
Planters, Box 1214, Franklin, TN 37065-1214 


MAKE YOUR DREAM COME TRUE. EARI 
$60,000 YEARLY REPAIRING SMAL 
CRACKS IN WINDSHIELDS NOT REPLAC 
ING THEM. CALL TOLL FREE 1 (800 
826-8523 U.S.'CANADA OR WRITE: GLAS 


| MECHANIX INC., 10170 NW 47 ST., SUN 


RISE, FL 33351. 
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GET RICHI! Secret law smashes debts—brings 
cash credit! Details FREE! Wealth-Kit-S, Box 
32398, Palm Beach Gardens, FL 33420. 


SPARE Time Fortune in Vinyl Repair. Huge de- 
mand. Exceptional profits. Everything supplied. 
Details free. VIP, 2036 Montrose, Chicago 
60618. 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS 
SUPPLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 


BUMPERSTICKER PRINTER. Cheap, simple, 
portable. Free details. Bumper, POB 22791 
(LLC), Tampa, FL 33622 


MAKE $50/HR WORKING EVENINGS OR 
WEEKENDS in your own electronics business. 

Request free facts. MJES INDUSTRY, Box 531, 

Bronx, NY 10461-0208. 


MAKE BIG MONEY REPAIRING WIND- 
SHIELDS AND piate glass! Up to $75,000 
yearly! Call TOLL-FREE USA & CANADA: 


1-800-321-2597 for valuable demonstration vid- | 


eo and FREE report. Glas-Weld Systems, Box 
5755 C2, Bend, ОН 97708. 


$225 DAILY "CHROME PLATING" AUTO 
PARTS, MOTORCYCLES, INEXPENSIVE, 
EASY, (FREE) information: Chrome, Box 2285, 
Waldorf, Maryland 20604. 


FORMICA: Repair Burned and Damaged Coun- | 


tertops WITHOUT REPLACEMENT! Quick, 


easy to $600/day Change Countertop Colors | 
WITHOUT REMODELING! Details FREE! | 


206/256-9742. Write today to RENEW-ALL, BOX 
9900-55, Vancouver, WA 98668. 


EARN $500 weekly mailing letters. Free Details. 
Omega, Box 4309-YF, West Covina, CA 91791. 


DRUG RAID SEIZURES! Dirt cheap. Cars, 
houses, boats, computer. Seizure: Box 4309-YD 
West Covina, CA 91791. 


ADVERTISE Free! 21,300 Magazines, News- 
papers, Radio, Television. $5.95. Directory, Box 
1448AW, Redoak, GA 30272. 


$10,000.00 MONTHLY Taking Photographs at 
Home! No Experience. PHOTOPRO, 1611 
Crenshaw #2355, Torrance, CA 90501 (90 sec- 
ond recorded details) (213) 549-0997. 


$500.00 HOURLY Taking Photographs For Me! 
Mo experience. Free Report call recorded mes- 
sage: (303) 674-8155. 


MAILORDER OPPORTUNITY: Start profitable 
home business without experience or capital. 
Free book. Mail Order Associates, Dept. 782, 
Montvale, NJ 07645. 


IMPORT-EXPORT opportunity, profitable world- 
wide, mail order business from home, without 
capital. We ship plan for no risk examination. 
Experience unnecessary. Free Report. 
Mellinger, Dept. K2699, Woodland Hills, CA 
91367 


MILLIONAIRE Mailorder Expert reveals Money- 
Making Secrets. Free, exciting hour cassette: 
Melvyn Powers. No. Hollywood, СА 91609. 


T-SHIRT PRINTING MACHINES. We manufac- 
lure professional single and multi-color screen 
printing equipment. Inexpensive, Brochures, 
Prices, Information Pack $1.00 (refundable). Cat- 
co, 12201 NW 35 St., #538Р5, Coral Springs, 
FL 33065. 


COOKIES, COOKIES, COOKIES. Earn money 
or lose weight. Sample 800-277-0035. 


#1 MONEY MAKER Spare Time! No selling! No 
inventory! Publicly documented income to 
$20,000 in seven weeks! Free audio cassette 
and report reveal everything! Write: Real Money, 
206-KPS North Signal, Ojai, CA 93023 


HOME Assembly Work Available! Guaranteed 
Easy Money! Free Details! Homework-PS, Box 
520, Danville, NH 03819 


THOUSANDS per month part time. Cash in on 
video rental boom. No renting videos, or mail- 
order. $5.00 details. Box 397, Branford, CT 
06405. 


NEW EASY WAY to earn thousands at home. 
Rush $1.00 + SASE to: GHY, 363 Anolani St., 
Honolulu, HI 96821-2030. 


MAKE $300 WEEKLY! Mail Our List Advertise- 
ments From Home! Easy! - Universal Lists 
(#353), Box 558027, Chicago, IL 60655. 


NEW! GROW EXPENSIVE PLANTS. SELL | 


FOR 2,000% PROFIT. Free information. 
GROWBIZ, Box 306-59. Seminary, MS 39479. 


UGLY DULL BATHTUBS, TILE? Restore the 
shine. NO spraying, odors, hazardous chemi- 
cals! SPR 1-800-476-9271. 


HOTTEST NEW MONEYMAKERS? 900 num- 
bers! Free details, Information Marketing, 91 
Laurel, Suite 200-A, Porterville, CA 93257. 


$96,000? APPLIANCE SERVICING! 
COURSE, FREE VIDEO! EASY, BOX 4410, 
ARLINGTON, VIRGINIA 22204. 


SPARETIME HOME BUSINESS Wealth Poten- 
tial! Details, 322-49th St., Newport News, МА, 
23607 


OVERSEAS CONTACTS 
Import directly from Hong Kong and Korea. Huge 
profit margins. Complete directory $10. (U.S.) 
Information Unlimited, P.O. Box 485, Stock Ex- 
change Tower, Montreal, Quebec, H4Z 1.7. 


SELL'IINSTALL ALL WOOD SPIRAL, WINDER’ 
CURVED SECTIONAL STAIRS, Gross from 
$500-$1600 + installation. Spiral Manufacturing, 
17251 Jefferson Highway, Baton Rouge, LA 
70817 (504) 753-8336. 


GET PAID HUNDREDS Weekly. Clipping Cou- 
pons For Marketing Company. Start Now! 
1-805-981-1829. 


| NO MONEY? Foolproof system for free grants 
| can change that. Why wonder? GLENMARK, 


POB 277, Glen Carbon, IL 62034. 


HOMEWORK: Dont buy every plan you see. 
Buy a directory that outlines 26 work at home 
programs. Includes: Analysis, contact, cost. 
Send $12.95 to PTS Inc., P.O. Box 1231, New- 
town, РА 18940. 


SUPER Income With Nutrition Express! Details 
Free! Recorded Message, 1-800-299-5121. 


GUARANTEED MONEYMAKER! 6 WAYS TO 
MAKE MONEY. Send $1.00 information. M&R 
Marketing, PS9, Box 91656, Longbeach, CA 
90809-1656. 


$25.00/POUND PAID For Scrap Aluminum? 
(YES . Free Details!) Write: Ameriscrap- 
Р5991, Alexandria Bay, NY 13607-0127. 


NEW! Make $800 weekly full/part time. Imme- 


diate cash, low overhead. Free details. Aim 


One Associates, 4835 North O'Connor, Suite 
134-3695, Irving. TX 75062. 


FULL-TIME INCOME, PART-TIME WORK. 
$300 + DAILY! PRESSURE WASHING BUSI- 
NESS. FREE Information: Dynamic-A9, 6 Tim- 
ber Lane, Ellington, CT 06029. 


FREE LIST— "legitimate" companies offering 
home-employment. (Many choices!) Write: 
Joblist - P5991, Alexandria Bay, New York 
13607-0250. 


SEVEN Protitable Home Businesses. Free Infor- 
mation: Aaron Fitz, 6122 S.W. Hood, Portland, 


| ОА97201. 


$300 DAILY! Taking Phone Orders For Oppor- 
tunity Publications. 1-(800)-634-8892, #29779. 


AUTO BATTERY RECONDITIONING! (EASY). 
EARN HUNDREDSSS WEEKLY!! TRADE “SE- 
CRETS" REVEALED! (FREE) INFORMATION! 
BATTERY OUTLET, BOX 3300PS, HICKORY, 


GOOD IDEAS FOR 
BETTER METALWORKING! 
THE HOME SHOP MACHINIST 
is the magazine for professional 
tips of amatuer metalworkers. 
Six issues only $21. 
To order, call 800-447-7367 or 


Dept. A13, Box 1810 
Traverse City, MI 49685. 


11:31-11:11. ] 


SECRETS OF THE WORLD'S RICHEST PEO- 
PLE Powerful. Revealing. Proven. Ford, Rock- 
efeller, Getty, Onassis, Others. Only $11.00 
Discovery Publishing, 3400 NE 12 Ave, Suite 
178B, Ft. Lauderdale, FL. 33334 
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SAVE THOUSANDS WITHOUT REFINANC- 


ING! Mortgage reduction quidebook reveals se- 
crets. Guaranteed results now! $19.95 Free- 
dom-1, POB 30182, Pensacola, FL 32503. 


700 SCIENCE PROJECTS, Fully Illustrated 


Book. Send $29.95 to NTI Suite 381, 800 Fifth 
Avenue, Seattle WA 98104-3191. 


LEARNING TO SURF and other stories of grow- 
ing up in Hawaii. Unique perspective by island 
surfer philosopher. $5.75 to: WaveForms, 919-C 
Makahiki Way, Honolulu, HI 96826. 


TEASE, TICKLE, TITILLATE YOUR BOWLING 


PALS. $4.95: BOWLING BUFFOONS, 
Colebrook Ave., Potomac, MD 20854. 


BUY IT WHOLESALE 


CLOSEOUTS - OVERRUNS!! Cassettes, С.05, 
L.Ps, VHS and Beta movies. Catalog $3.00. 
5.Е.А. Supply Company, 7 Pond Ad., Gloucester, 


10053 


МА01930 


400,000 BARGAINS Below Wholesale! Many 
Free! Liquidations Closeouts! .. . Job Lots... 
Single Samples. Free details. Worldwide Bar- 
gainhunters, Box 1409-B, Holland, MI 49422. 


CLOSEOUTS! Wholesale! Overruns! Freebies! 
Information (stamp): DDN. Box 20152-G, Fern- 
dale, Michigan 48220. 


AMAZING moneymaker! Turns 3.5" double den- 
sity into high density disks instantly! Free details: 
Medco 6344 Fall River, sacramento. CA 95824. 


HILARIOUS COMPUTER SOFTWARE 
JOKES! Stories and Antidotes. HD—floppy full! 
$15.00 Call (B01) 226-2091. m 


ATTENTION NEW COMPUTER OWNERS. Be- 
ginners software package for IBM or compatible. 
Everything you need to get started. Specify 
$5.25 or 3,5 disk. Send $19.95 to F&S Enter- 
prises, Р.О. BOX 469. Waukegan, IL 60085. 


BUILD/UPGRADE IBM Compatible computers 
The Best Instructional Guide ever, pays for itself 


| many times 1st time. $20 MBS Computer 11604 


Main, Middletown KY 40243 
BUILD YOUR OWN COMPUTER 


books XT, 286, 386, 486 $20.95 each. | 


1-800-765-1714 _ 


GAMES 220+ for IBM and compatible 38 + 
megabytes $49.95. Free shipping (800) 735 
3472. 


COMPLETE SYSTEMS Guaranteed Lowest 


Prices. Two Year Warranty. PDS 1-800-USA- | 


LOW. 


286 386 486 IBM COMPATIBLE 
COMPUTERS Can Be Built/Upgraded At 
Home. They're Only Plug In Boards. Get The 
Manual—$11.95—And Save Hundreds. All- 
Source, P.O. Box 19775, St. Louis, MO 63144. 


CB RADIO 


POLICE—FIRE SCANNERS, CB'S MARINE 
2-WAY, ANTENNAS, HPR, BOX 19224P5, 
DENVER, CO 80219. 


| LMR's, CB's, SCANNER's, Catalog $2.00 


Rays, Box 14862PS, Ft. Worth, TX 
76117-0862 


| CABLE EQUIPMENT | 


CABLE DESCRAMBLERS | 
OAK M35B COMBO $39.95 


Jerrold, Zenith, Hamlin, Sci. Atlanta, Pioneer 


& MORE! QUR PRICES ARE BELOW WHOLESALE! 


CABLE-+ PLUS 
14417 Chase St. #481-M, Panorama City, CA 91402 
1-800-822-9955 • Other Info. 1-818-785-4500 
NO CALIF SALES — DEALERS WANTED 


CABLE T.V. CONVERTERS Jerrold, Oak, Sci- 
entific Atlantic, Zenith, & many others. "New" 
MTS stereo add-on: mute & volume. Ideal for 
400 & 450 owners! 1-800-826-7623. B&B INC. 
4030 Beau-D-Rue Drive, Eagan, MN 55122. 


DESCRAMBLERS, Converters, LOWEST 
PRICES. CNC Concepts Inc., РО. Box 34503, 
Minneapolis, MN 95434 1-800-535-1843. 


TAKE CONTROL of your VCR, converter. 
Watch, record any combination. $6.50 to: Plans, 
3004 S.E. 9th, Portland, OR 97202. 


CABLE T.V. WHY PAY 


A HIGH 


EQUIPMENT ONTHLY 


YEARS OF cus TOMER SATISFACTION! 


Purchaser agrees to comply with all State and Federal laws re- | 
garding private ownership of Cable T V equipment Consult your 
local officials. _ - 


CABLE TV SECRETS—the outlaw publication 
the cable companies tried to ban. HBO, Movie 
Channel, Showtime Descramblers, Converters 
etc. Suppliers list included. $9.95, Cable Facts 
Box 711-PS, Pataskala, OH 43062. 


MOVIE VIEW SALES 
Cable T.V. Converters 
Descramblers / Low Prices 


PO Box 26 * Wood Dale, IL 60191 
(708) 766-5222/Fax (708) 766-526€ 
Call CST Mon.-Fri. - 9-5 / Sat.-10-2 
JERROLD * SCIENTIFIC ATLANTA 

OAK * ZENITH • HAMLIN • PIONEEF 
Converter Only • Hand Helds 
Ch. 3 Filters • 3 Ft. Jumper Cable 
VISA/Mastercard C.O.D. 
Orders Only 1-800-735-5912 

10 Yrs. Experience: 
6 Mos. Warranty 
(NO ILLINOIS SALES) 


CABLE TV DESCRAMBLERS 


* CONVERTERS « 
and ACCESSORIES. 


PANASONIC, JERROLD, OAK, 
PIONEER, SCIENTIFIC ATLANTA 
AND MORE, LOWEST PRICES. FREE CATALOG. 


CABLE READY 
COMPANY 


(800) 234-1006 


FREE CABLE AND SATELLITE DE- 
SCRAMBLER PLANS. Send SASE. MUMS IN- 
DUSTRY, BOX 531, BRONX, NY 10461-0208 


@ CABLE TV == 
DESCRAMBLERS 


| ALL TYPES 800-582-1114 
FREE CATALOG. 


M.K. ELECTRONICS - 7958 Pines Blvd 
Suite 276 + Pembroke Pines, FL 33024 


DESCRAMBLER KITS. Complete cable kit 
544 95. Complete Satellite kit $49.95. Add $5 
shipping. Free Brochure. Summit ps, Box 489, 
Bronx, NY 10465 


CABLE DESCRAMBLERS—ABSOLUTELY 
THE LOWEST PRICES! All major brands. CALL 
US LAST! ADVANCE ELECTRONICS 
1-800-659-3018. 


CABLE CONVERTERS ALL MAJOR BRANDS 
INFO + ORDERS 1-800-762-0552 FREEWAY 
INC. S.M.P. P.O. BRUNSVILLE, MN 
55337 


CABLE TV 
“BOXES” 


Converters-Descramblers 
‚ Remote Controls-Accessories 


* (Guaranteed Best Prices * 


* 1 Year Warranty - C.O.D.'s * 
* Immediate Shipping * 
* FREE CATALOG * 


Call or Write 
NAS/TRANS-WORLD CABLE CO. 
3958 North Lake Blvd. e Suite 255 
Lake Park, Florida 33403 
1-800-442-9333 
1-800-848-3997 


CABLE Boxes, Wholesale to all, Example, Oak 
RTC-56 $125.00, All types in stock. S.A.C. 
1-800- 622-3799. 


TEST chip for TOCOM converter model 5503 
VIP or 5507 $50.00 + S/H. (800) 659-4220. 


CABLE GUARD protects your electronic equip- 
ment from detection. PREVENTS cable com- 
panies from spying on you through your ТУ ca- 
ble. 100% money back guarantee. $39.95 + 
$4.50 5 + Н. CABLE GUARD, Р.О. BOX 4187, 
Bethlehem, PA 18016 


CATALOGS 


FLAG CATALOG: $1.00 S/H. Browse ‘т’. Buy, 
Box 504-59, Bohemia, NY 11716- 0504. 


| CONSERVATION 


SURVIVE THE CALIFORNIA DROUGHT IN 
COMFORT!!! Build your "WATER-MISER" 
Recycling System, Plans $18.00. Innovative 
WaterWorks, 1002 Westchester Drive, Sunny- 
vale CA 94087. 


DO- IT-YOURSELF 


= LISTENING DEVICE 


Record 1elephone conversations im your office or 


home Connect Detween any casse!'lg or tapa 
recorder and your пејерћоле une Starts auto 
Mma let дїї when phone rg answered Records both E 
ill | a = ] ym mi r T] Aot 

n Teu. in. sides oi £Coemversabon Stops recorder when | 
phone s hung up 


Super Powerful FM TRANSMITTER 
Many times more powerful Than other transmitters 
Transmits up ig № mie to any FM гасе -Easy 10 
Assemble КИ - up lo. УУ battery inai те! | 
tor catalog of чта» ‚Чаке Scrambiers and 
oer оресалу fens ка ir 00 to USI Corp 

Caii At 7251000. or sand $19.95 + $1.00 

shipping per item to: US! Corp. РО Box р 
Р5--205 2, Melbourne, FL 32902 COD OK. Pal te 


51,000 CATALOGS listed. Sources For Any- 
thing! $5.95 CATALOGS. Box 92452X, Atlanta, 
GA 30314. 


QUARTZ CLOCK MOVEMENTS and supplies! | 


Low Prices! Yankee Ingenuity, Box 1135, Altus, 
OK 73522. 


BUGGED? WIRETAPPED? Find out fast! Coun- | 


termeasures equipment catalog $1.00. Capri, 
Box 5895, Bayfield, CO 81122. 


LONG PLAY CASSETTE RECORDERS, 
VOICE-ACTIVATED. RECORDS 12 HOURS 
PER STANDARD CASSETTE. FREE BRO- 
CHURE. PRODUCTIVE ELECTRONICS, BOX 
930024, NORCROSS, GEORGIA 30093. | 


DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 


Do it yourself REFILL IT (canon: COPIERS | 
it's ea M 
It S Вазу „ SAVE OVER 75% LASER PRINTERS | | 


Compleie kit 
= Tone hee 
à Repiscenen| fet 
в Suc 


MORACK 


3132 Windsor Dr 


Palos Hills. М 60485 = FAX [ H РЗ? | کک‎ E - 


REFRIGERATOR REPAIR, SIMPLE ILLUS- 
TRATED INSTRUCTIONS—$5.95 WORTH 


| ELECTROPLATING 


SURVEILLANCE - COUNTERSUR- 
VEILLANCE! Guaranteed Lowest 


Prices! Huge Catalog $5.00 (Refundable). 
PROTECTOR, Box 520294-A, Salt Lake City, UT 
84152. 


AMAZING 


SCIENTIFIC & ELECTRONIC 


PRODUCTS 
VAL2K 3mw Vis Red Laser Diode System Kit ...............5150.50 
ШИК Lager Beam"Bounce" Listener Kit ...................5199.50 
НСК Visible Simulated 3 Dolor Lager Kit ...................44.50 
LCT 40 Watt Burning Cutting Laser Plans.................. $20.00 
RUM Hi Powered Pulsed Drilling Laser Plans .............. $20.00 
LGUAD 110 2mw НеМе Vis Red Laser Gun Assembled ....$199.00 
Ц Laser Lite Show — 3 Methods Plans................... $20.00 
SD5K See іп the Dark КИЙ... $299.50 
EMLIK —  Eleciromagnetic Coil Gun КИ........ eei E Mas eves $69.50 
MCP1 Hi Velocity Coil Gun РЇай$.............................. $15.00 
LEVI Levitating Device Plans ................................. $10.00 
ЕН Electronic Hypnotism Techniques Plans .............. $10.00 
HIGH VOLTAGE AND PLASMA DISPLAY DEVICES 
HVM7K — 75,000 Volt DC Variable Output Lab Source КИ, .,.5149 50 
10G3K lon Ray Gun Kit, project energy without wires ......$69.50 
NIGIK 121/115 VAC Hi Oul Neg lon Generator Kit........... $34.50 
EMATK —  Telekinetic Enhancer/Eleciric Man Assembled ......$99.50 
LGSK Lightning Display Globe Kit „аде $54.50 
ВСК Worlds Smallest Tesla Coll КИ............... M $49.50 
| BTC3K 250КУ Table Top Testa Coil Kit ....................... $249.50 
| 15 1.5 Million Volts Tesla Coil Plamg ..................... $20.00 
Jacobs Ladder = 3 Models Plans ...................... $15.00 
| BRA Anti Gravity Generator Phang ........................... $10.00 
PFS20 Plasma Fire Saber Assembled ......................... $69.50 
DPL?U Dancing Plasma to Music and Sounds Assembled ..$79.50 
SECURITY AND PROTECTION DEVICES 
IPG70 Invisible Pain Field Blast Wave Gen Assembled ....574.50 
Р5РАК = Phasor Sonic Blasi Wave Pistol ЇЙ................... $59.50 
LISTIO — айлу Xir, Listen in Via Phone Assembled ......5199.50 
ТАТЗО Automatic Tel Recording Device Assembled ......... $24.50 
VWPM7K ЗМІ. FM Auto Tel Transmitter КА ..................... $49.50 
РИК 3 Mi. FM Voice Transmitter Kit ........................ $39.50 
НОК —  Homing/Tracking Beeper Transmitter Kit ............... $49.50 


EASY ORDERING PROCEDURE TOLL FREE 1-800-221-1705 
or 24 HRS ON 1-503-673-4730 or FAX IT TO 1-600-672-5406 
VISA, MC, CHECK, М0 IN US FUNDS. INCLUDE 10% SHIPPING. ORDERS 
$100.00 & UP ONLY ADD $10.00. CATALOG $1.00 OF FREE WITH ORDER. 


INFORMATION UNLIMITED 


P.O. ВОХ 716, DEPT. P39, AMHERST, МН 03031 


LASERS, 5mw To 20 watts, Hundreds of Laser 


Related Products & Plans. For Catalog Cail 
714-278-0563, or Write MWK Industries, 1269 
Pomona Rd., Corona CA 91720. 


TEXTBOOK, 
ELECTROPLATE METALLICS NON- 
METALLICS. $14.95. Details free. Tropic, X95, 
Palm Bay, FL 32906-0095. 


PICKS UP A WHISPER 
50 FEET AWAY! 


‘The model "WAT.SO datura FM transmit. | 


ler uses а 4-6 aeria ИСА cor 


А radio tuned to the “secret” frequen- 
. Easy to assemble kit includes 
instructions - - nir $29.99 


The WTT-20 is only about the size of a 
dime, transmits both sides of a 


| ey ord 
immediate shipping by U.S. Mail. 
SHIPPING on orders of 2 or more kits. 


BOX 607 
BEDFORD HILLS, NY 
10507 

914-232-3878 


INDUSTRIES n 


HUNDREDS. EVANS, 627 NORMANDY | NEON, COURSE WITH FREE VIDEO. NEON, 


STREET, PORTSMOUTH, VA 23701. 


BOX 4410, ARLINGTON, VIRGINIA 22204. 


[Diodes $15 00A Dh 


FLAT ROOFS - SAVE 70% Any size. Easy, safe, 
| foolproof method proven 22 years. Details: 
ROOFS, Р.О. Box 2784PS, Bethlehem, РА 
18001 


REMOTE TELEPHONE RECORDER $479.00 
ROOM MONITOR 3175.00 $3.00 Catalog. 603 
Elgin, Muskogee, OK 74401. (918) 683-9589. 


SUPER-MINIATURE 
FM TRANSMITTER 


НЕМ XSTS00 SUPER-MINIATURE XST500 


bansmiter user Surface Mount 
Technology (SMT)! Smallest high 
pariaormance FM палаті availabla 
anywhere. Transmit whispers to any 
FM receWwer up to a mie away. Lass 
OV battery Complete, easy to 
asssmbie, kit with al SMT parte 
айвайу assembled to circuit board, 


CHECK, VISA, or МС 
$39.95 COD ADD $5.00 

| TECHINFO 1-802-829-8152 

| ORDERS ONLY 1-800-336-7389 
ХАН ELECTRONICS 


201 Е Southam Ave, Suhe 114 
Tempe, АТ 85282 


SAVE WATER! Control Lawn Sprinkling systems 
with your Computer, without leaving Computer 
operating. Details: $10.00 to Great River 
Enterprises, Box 103, Great River, М.Ү. 11738 


SECURITY SYSTEMS installation manual 
$21.95 (WA + 8.295 tax) Level One, Box 1421, 
Auburn, WA 98071-1421 


— LASERS% 


| Helium-Neon | COMPLETE 
HELIUM-NEON 
LASERS 
FROM 
$5900 
FREE CATALOG Call or Write Today! 
MEREDITH INSTRUMENTS соза. az вези (602) 934-9387 


Glendale, AZ 53n 


VA | Laser Tubes 
New Laser  From$2S 


"Know Who's Calling!" 
The Call Identifier has the Answer 


è displays callers phone number when your 


phone rings 
* stores phone numbers ; 

with date and time of $79.95 ppd. 
checkh/money onder 


call 


SURVEILLANCE-COUNTERSURVEILLANCE 
EQUIPMENT CATALOG . .. $500 


Р.О. Box 337, Buffalo, NY 14226 
BOG | 


(716) 694-3476 


Dealer Inquiries Invited 
Chack with your local Phone Co. for CALLER ID service availability 


ECONOGADGETS, HAND TIGHTENED. 
Aligners. Grippers. Positioners. Holders. Over- 
come STRUGGLES. Illustrated Information 
$3.00 (Refundable). Active Technologies, P.O. 


Box 71-KC Pangburn, AR 72121. | 
DREMEL and X-acto tools, glues, and accesso- 


ries. $1.00 for catalog: MIDCO, Box 517R, 
Romeoville, IL 60441. 


TOUCH-TONE 
DECODER DISPLAY || | — [~ 
& ASCII | E СС He [Л 
| CONVERTER BOARD. !| 2i 21 3j lig] lig; “i 


Decode: and display touch-tone digits from almost any audio | 
source; lape-recorder, scanner, telephone answer machine, etc. 

B digit display with 32 character memory. Wired'tested board 
alia has ASCI output you can connect to your computer for 
automatic logging of received numbers. IBM software 1mcluded, 

| Order model TDD-88 - $89 + $5 SH VISA/MC 

MoTron Electronica, 310 Garfield Bk, Eugene, OR 87402 | 
ORDERS: 1-800-338-9058 INFO: (503)687-2118 


FAX: (503)687-2492 Touch- Tone ik x trademark of AT&T) 


LIFETIME: WOOD SWING. Very Unique. EASY. 
Plans, $2.00. Unique Swings, 15900 Ruth Drive, 


| Walker, LA 70785. 


CAMPER JACKS. Turn broken hydraulic jacks 
into mechanical jacks or make your own. Parts 
from auto salvage yards. Easy. Drawings $10.00. 
Ames Camper Jacks, 7075 Brigadoon Drive, 


Longmont, CO 80503. | 


98,765 CATALOGS 


SOURCES FOR EVERYTHING! 
LISTED AND DESCRIBED! 
We've Seen The Rest And We're The Best! 


Ferrcus Маты Darch Galion! Any Brandl Every Brand Urbestabis Сагі 
95.785 FREE AMAZING CATALOGS! FREE DIRECTORIES! FREE INFO! 


помис үүтү Directory - 16,701 Catalogs 


ПИТ Foreign Trace Directory - 56,731 Catalogs - 100 Countries 


CATALOGS, P.O. Box 14107-C3, Jackson, MS 39236 | 
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PROFESSIONAL ALARM SYSTEMS. Save 
thousands! Catalog $12.95, Safety Express, P.O. 
Box 34, Estero, FL 33928. 


SECRETS OF MAGNETIC DEVICES RE- 
VEALED! Theory-Applications-Build your own. 
$5.00: A. Monk, 58 Hillside Avenue, Huntingdon 
Valley, PA 19006. 


BATTERY MASTER SWITCH 


Can fit post, . 
lug or side ter- 
minal batteries 


Disconnects all electrical circuits with 
a simple turn of ihe knob. Attaches 
to battery in minutes. Heavy duty. 
Suitable for 12 or 24 volt batteries. 
Eliminates battery drain, prevents 
electrical fires, provides emergency 
cut-off. | 
Remove knob to stop theft and un- 
authorized operation. 


$14.95 each postpaid 
Add $1 for side post adapter 
BATHURST, INC. 
Box 27-PS, Tyrone, PA 16686 
814-684-2603 


Quantity discounts—12 units or more. 


CIC) 


Hemmings 
Motor News 
Worlds largest collector car 
market, Sid 

[ме г850 рар 


PL n month 
ni M PN th ol WEN ўе р M 
тагз, р TIT. 

Ser LC Ces s suppl ese mc re 
Special Introdue tory Offer: 
NINE та — 


Box 100, Dept. 502482, Bennington, Vermont 05201 


EDUCATION & INSTRUCTION — | 


HIGH SCHOOL at home, diploma awarded. Low 
monthly payments. No classes, information free. 
Phone free 1-800-228-5600, or write: American 
School, Dept. 4347, 850 E. 58th St., Chicago, IL 
60637. 


PARALEGAL GRADED CURRICULUM. Ap- 
proved home study. Most affordable and compre- 
hensive. 100 years of legal training. FREE CATA- 
LOG 1-800-826-9228. BLACKSTONE SCHOOL 
OF LAW, P.O. Box 871448, Dept. PS, Dallas, 
Texas 75287. 


FREE COLLEGE TAPE External Degrees 
Business/Public Administration, LAW, Graduate- 
Undergraduate, Financial Aid. (800) 759-0005 
Ext 618, LASALLE UNIVERSITY, Mandeville, 
LA 70470-4000. 


WORLD WIDE COLLEGE OF AUCTIONEER- 
ING, INC. (formerly Reisch) Since 1933. Term 
Soon. Free Catalog-COL. Gordon E. Taylor, Box 
949, Dept. 3, Mason City, 1А 50401. 515 
423-5242. 


UNIVERSITY DEGREES WITHOUT 
CLASSES. BACHELOR'S, MASTER'S, DOC- 
TORATES, ACCREDITED, INEXPENSIVE, 
FAST. FREE INFORMATION. DR. JOHN 
BEAR, PO BOX 826-PS, BENICIA, CA 94510. 
(800) 835-8535. 


LEARN SKIP TRACING AND MISSING INDI- 
VIDUAL INVESTIGATIONS. Become an expert 
skip tracer. Complete training program from 
AMERICAN TRACING CORPORATION. Send 
$2.00 for 16 pages INFOPACK, 289 College | 
Street, Burlington, VT 05401-8320. 
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FREE MONEY FOR COLLEGE. Application and 
instructions, $5.00. National Education Develop- 
ment, Box 2, Hendersonville, TN 37077. 


RESUME Tips that work. Send $5.00, Fran- 
chards, P.O. Box 704, Aberdeen, WA 98520 


COMPLETE 8 volume course in electronic engi- 
neering. 109.95, Free brochure: BT Books, 1203 
Grant Ave., Rockford, IL 61103 


BECOME A PARALEGAL. WORK WITH AT- | 


TORNEYS. HOME STUDY. FREE САТА- 
LOGUE. 800-362-7070 DEPT. LK109. 


UNIVERSITY DEGREES Without Classes! Ac- 
credited Bachelor's, Masters, Doctorates. Free 
Revealing Facts! Thorson-PS 9, Box 470886, 
Tulsa, OK 74147. 


TRAVEL AGENT/CRUISE DIRECTOR/TOUR 
OPERATOR CAREERS. HOME STUDY. FREE 


CAREER LITRATURE. 800-362-7070 DEPT. | 


TK109. 


COMPUTER PROGRAMMING home-study 
courses. Accredited. Free information: Educa- 
tion, Р.О. Box 93852, Des Moines, ІА 50393. 


ELECTRONIC SUPPLIES & EQUIPMENT 


SPEAKERS 


Create The Ultimate Home Sound 
LA 


System! Combine Quality Woods And 
|| Components To Achieve Dynamic Sounds 


Plans And Instructions $11.95 


Heartwood Creations 
Р.О. Box 820 Department 25, 
Twin Lakes, WI 53181 
4-6 Wk. Delivery 


SURVEILLANCE - Privacy control - Debugging - 
Protection. (Kits - assembled) Large new catalog 
$8.00 Tri-Tron 2209F Lapalco, Harvey LA 70058. 


EMBLEMS, DECALS, PATCHES 


DESERT STORM/SHIELD insignias NOW 
AVAILABLE! Worn by more troops than any 
other! Patches $5, hats $15, HQ T's $15, Posters 
$7—S&H Included. Guaranteed Satisfaction! 
` FREE Brochure. Desert Graphics, Dept. D, 
Р.О. Box 4728/Macon, GA 31208-4728) 
1-800-368-0370. 


EMPLOYMENT INFORMATION 


EASY work! Excellent Pay! Assemble Products 
at home. Call 504-641-8003 Ext 8068. 


ENERGY SAVING i 


3-PLY RADIANT BARRIER 


ENJUY EXCEPTIONAL ENERGY SAVINGS 
AND HOME COMFORT AT LOW COSTS. 
Non-toxic, installs easily in attics, sidewalls and floors. 
Reduces attic summer heat gain by as much as 30%. Cuts 


winter heat loss in sidewalls and floors. Proven savings! 
Send $1.00 for brochure and product sample. _ 


R-FAX TECHNOLOGIES, INC. (800) 622-0663 
661 E. MONTEREY AVE., POMONA, CA 91767 


SOLAR, GREENHOUSE, AQUACULTURE 
AND ENERGY SAVING CATALOG! 64 pages. 
Order from one expert source. Featuring Sun- 
Lite* for do-it-yourselfers, builders, designers. 
America's largest energy saving mail order 
house! $1.00 postpaid. Solar Components Cor- 
poration, Dept. PS. 121 Valley St., Manchester, 
NH 03103. PHONE 603-668-8186 


CONSERVE water. Recovery system. Complete 
plans $5.00. Trac Enterprises, P.O.Box 20742, 
Riverside, CA 92516. 


SUPER EFFICIENT PERMABULBS! Booklet 
$10.00. Hannon, Box 442, Lompoc, CA 
93436. 


FINANCIAL 


DEBTS? BILLS? BAD CREDIT? No problem! 
We'll help now. Applications accepted 
$500-$50,000. Мог а loan company. Free app: 
TCAC, Dept. PS. 400 Century Park South #117, 
Birmingham, Alabama 35226 or call 
1-800-869-0607. 


PAYOFF Your Mortgage Years Sooner! Save 
Thousands In Interest Without Refinancing! 
Complete Guidebook Guarantees Results Now! 
$19.95. DEBTFREE, P.O.B. 30182-PS, Pen- 
sacola, FL 32503. 


COMPUTER-Erase Bad Credit Free Instantly. 
Free Details: Gold(P), 13950 Ventura, Sherman 
Oaks, CA 91423. 


BOOKLET RAISE $50,000 WITH CREDIT 
CARDS. $12.00-NO CHECKS. HRP, 2906 
NORTHEAST, FLAGSTAFF, AZ 86004. 


GET FREE CASH! Private money grants. Foun- 
dation giveaways. Loans. Millions available. 


Sources: Box 5529-Y, Diamond Bar, CA 91755. 


GET CASH NOW! CASH LOANS ON YOUR 
SIGNATURE ONLY. BAD CREDIT OKAY! 
NO CREDIT CHECKS! CALL NOW 


1-800-999-3052. 


PRACTICAL FINANCIAL TABLES - Consum- 


ers Guide To Time Value Of Money. For Infor- 
mation: Paul Geyer, P.O. Box 7367, Oxnard, CA 
93031. 


STOP collection agencies for good. Guaranteed 
immediate results. $6.00—Сопзитег Defense, 
РОВ 1663494, Irving, TX 75016-0343. 


FOR INVENTORS 


WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY 
AND ENGINEER 


31 YEARS COMBINED ENGINEERING 


AND PATENT EXPERIENCE 


[U 5. А INTERNATIONAL PATENT APPLICATIONS 
[Patent and develop your idea with the 


experience of an expert. Call or write 


| ог free 104 page brochure, confidential 

ladvice and forms for confidential 

Idisclosure and record of invention. 
Overseas production, prototypes | 


and research readily avaliable. 
INTRODUCTION TO INDUSTRY & MARKETING PLANS 
Also specializing in 


| copyrights and trademarks | 
ht time to | 


Less than 1 hr. fli 
US Patent ffice 


MICHAEL I. KROLL 


REGISTERED PATENT ATTORNEY 
US PATENT REGISTRATION 26.755 


171 STILLWELL LA, SYOSSET, NY 11791 


BES} 800-367-7749 


OUTSIDE USA 516-367-7777 
FAX 516-692-2787, 


PATENT AND DEVELOP Your Invention. Regis- 
tered Patert Agent and Licensed Professional 
Engineer. Send for FREE PATENT INFORMA- 
TION Every Inventor Should Have. Richard L. 
Miller, 12 Parkside Drive, Suite-N, Dix Hills, NY 
11746. (516) 499-4343. 


REGISTERED PATENT ATTORNEY. D.A. 
Kettlestrings, 414 Hungerford Drive, Rockville, 
Maryland 20850. 1-800-748-6216. 


NEW IDEAS? MAKE SOMETHING HAPPEN! 
We have expertise designing, developing, mar- 
keting and licensing new products to brand- 
name companies with sales worldwide - earning 
millions! Free Information. GREAT AMERICAN 
ROYALTY GROUP 1-800-235-8640 


SERIOUS INQUIRIES: For Development, Pat- 
enting and Licensing, call Davison & Associates. 
Free Information 1-800-677-6382. 


MARKETING-DEVELOPMENT! Your Inven- 
tions Marketed, Developed by Professional Engi- 
neer former U.S. PATENT OFFICE EXAMINER 
& MANUFACTURERS REPRESENTATIVE: 
FREE INVENTION PROTECTION CERTIFI- 
CATES. Suite 3815 PS Woolworth Building, New 


York, NY 10277. th 


INVENTORS! Can you patent and profit from 
your idea? Call AMERICAN INVENTORS CORP. 
for free information. Serving inventors since 
1975. 1-800-338-5656. 


FREE CATALOGUE! Books/Tapes/ Software for 
inventors/entrepreneurs! Innovation Centre, 156 
Columbia St. W., Waterloo, ON, Canada N2L 
3L3, (519) 885-5870, fax (519) 885-5729. 


INVENTORS! Call IMPAC for free information 
kit. USA/Canada: 1-800-225-5800 (24 Hours!) 


REGISTERED PATENT AGENT. Patent | 


searches, applications. Free information, Box 
1592, Arlington, VA 22205. 


| NEW TOY IDEA? Want access to toy compa- 
| nies? EXCEL offers full inventor services. FREE 
| phone consultation. Call (612) 934-1200. 
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| WE DESIGN, PROTOTYPE And LICENSE 


Consumer Products For Independent Inventors. 
Over 100 Products Successfully Developed. 
(213) 576-0513. 


INVENTORS: Free information on offering your 
invention for sale. Kessler Sales Corporation, 
C-7-Fl, Fremont, Ohio 43420. 


THE MAGAZINE FOR INVENTORS: “Inventors 
Digest”. Since 1985. $20.00 year. Money-back 
guarantee. 1-800-525-5885. Free patent manu- 
al. Visa MC. 


FOREIGN NEWSPAPERS 


WORLDWIDE ENGLISH NEWSPAPERS’ 
MAGAZINES! Sampler: 332.98. FREE BRO- 
CHURE. MULTINEWSPAPERS, Box РЕ-39, 
Dana Point, CA 92629. 


GARDENING = 


GREENHOUSES - Redwood/Fiberglass Kits, 
Hobby/Commercial sizes. FREE Brochure. 
GOTHIC ARCH GREENHOUSES, BOX 1564- 
PS, MOBILE, AL. 36633 (800/628-4974). 


FREE FERTILIZER. Plant growth proven inven- 
tion makes fertilizer from air. Detailed plans 
$5.00. Treharne, 6517 Banner Lake Circle, Or- 
lando, FL 32821. 


HYDROPHONICS SYSTEMS. Grow tomatoes, 
strawberries, budding flowers under $40.00. For 
plans, $3.00 B&R Enterprises. 2330 E. Yampa, 
Colorado Springs, CO 809089. 


GIFTS 


"ACCUSHARP" WORLD'S FASTEST KNIFE 
SHARPENER POCKET, HUNTING, AND 
KITCHEN KNIVES, AXES. LIFETIME WAR- 
RANTY. GREAT GIFT IDEA. SEND $11.95 TO 


GOOD EATING 


MUFFIN recipes $5.00. PS Muffins. P.O.Box 
281142, Papillon, NE 68128-1 142. 


HAWAII'S 10 FAVORITE ISLAND RECIPES. 
$3.95/SASE: Hawaiis Finest. РО. Box 4170, 
Mililani, HI 96789. 


BUBBA GOLDA's outrageous knaidlach recipe. 


| Suitable for framing. $5.00. Golda, Box 4485, 


Thousand Oaks, CA 91359. 


OLD SOUTHERN BARBECUE RECIPES. SIM- 
PLY FANTASTIC. $3.50 CHECK. RECIPES. 
55225 MOSS STREET, WHITE CASTLE, LOUI- 
SIANA 70788. 


AUTHENTICS FRENCH QUICHE recipes. 
$3.00, Paula, P.O.Box 207, Laprairie, Quebec. 
Canada, J5R-3Y3. 

ASIAN'S CUISINE. 6 delicious recipes. Send 
$5.00: Chefs, P.O. Box 67415, Scotts Valley, CA 
95067-7415. 


HE-MAN'S CAJUN GUMBO Fantastic Recipe. 


| Send $3.00 & SASE P. Davis, POB 18403, Bos- | 


ton. MA 02118. 
| GOVERNMENT SURPLUS 


DRUG RAID SEIZURES! Buy dirt cheap. Cars, 
houses, boats, computers, furniture. Seizures: 
Box 4309-Y а West Covina, CA 91791. 


HEARING AIDS 


HEARING AIDS 
PRICE CATALOG, FREE! 


SUPEH SAVINGS! Newest. Finest. All 
types. Buy DIRECT & save up to HALF! 
Nb salesmen. Sold by AIR MAIL on HOME 
TRIAL. FREE Catalog. Write: 


MONEYSAVERS. 
Dept. PS9D 36658 Apache Plume Dr. 
Palmdale, CA 93550 


HUGE SAVINGS. Eliminate dealer markup. Free 
Trial. Batteries wholesale. Terms Arranged. 
Lloyds-PSC, Rockford. IL 61104. Call 


| 1-800-323-1212 Toll Free. 


FREE Hearing Aid Catalog. All Models. Huge 
savings! No salesman will call. RHODES Dept. 


| 12T, Brookport, IL 62910. Phone 1-800- 


453-4905. 


EARN MONEY Reading Books! $30,000/yr. in- 
come potential. Details. 1-805-962-8000 Ext 
Y-20025. 


Вон 
HOME TYPISTS, PC users needed. $35,000 
potential. Details. Call (1) 805 962-8000 Ext. 
B-20025 


GUARANTEED/LEGITIMATE WORK! TOP 
PAY! Assemble products at home. (904) 
686-3634 Ext. 6050. 


HOBBIES & COLLECTIONS 


HUMMEL FIGURINE PRICE BOOKLET 1991 
send $4.00. HARRISON, 3811 Northwest 113 
Terr., Sunrise, FL 33323. 


EINSTEIN, LINCOLN, BABE RUTH, MARK 
TWAIN, NAPOLEON, JEFFERSON, HEMING- 
WAY, EDISON, CARUSO... . rare original auto- 
graphs, manuscripts and historical documents 
available. Free Report, History-Makers '" 5435 М. 
Emerson Way, Dept. PS-2 Indianapolis, IN 
46226 317/542-9480, Ext. Р5-2 


17 FASCINATING INTERNATIONAL Stamp 
Sets. $10.50 retail only $4.95 to introduce our 
worldwide, USA, JFK approvals. Your choice! 
Wilton, 15 Londonderry, PSHI, Londonderry, NH 
03053-3386. 


HOME CRAFTSMAN 


CLOCK movements, components, plans, epoxy, 
prints, door harp supplies, videos. stencils - over 
1500 items! Wholesale catalog $3.00 (credited) 
Steebar, P.O. Box 463-S, Andover, NJ 
07821-0463. | 


MAKE WOODEN TOYS, whirligigs, door harps, 
dollhouses, clocks, music boxes, weather instru- 
ments, crafts, furniture with our plans, parts, kits, 
supplies—Catalog $1.00—(800) 848-4363— 
Cherry Tree Toys, Belmont, Ohio 43718-0369. 


BUILD A DISPLAY CASE for any size collect- 
able. Plans $5.00. B. Rose, Box 87042, Canton, 
MI. 48187. 


CHRISTMAS YARD DECORATIONS. SIMU- 
LATED STAINED GLASS. INSTRUCTIONS 
$4.00 LSASE. PO BOX 82405-G. BATON 
ROUGE, LA 70884. 


HOME HEATING, FUEL SAVERS | 


MULTIF-FUEL FURNACE 


Chop Heating Bills To 
Almost Nothing! ы 


Enjoy independence 
economy à COMMON ol 
whole house wie or 
vogal eeing wild рах, 
il or electo standby, 
ls à central heating system. nota Stove, 
Send tor Free Catalog and Price List 

z шышы ашын ишып ми шшш иын = 1 — 1 м 0. 


Каре ^ pex Р5С9Н — 612-633-5044 
| P.O. Box 130894, 2000 W. County Rd. В2, | 
| Roseville, MN 55113 


| 
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HOVERCRAFT | 


HOVERCRAFT Plans, 3 to 160 Hp. Information 
$5.00 (refundable). Sevtec, Box 846, Monroe, 
WA 98272 


INVENTIONS WANTED 


HONG KONG factory needs several new prod- 
ucts for their oversea buyers. Send product ideas 
for royalty evaluation. Can produce exclusively. 
Hongkong Plastic Metal Products Company, Box 
69627. Kwuntong, Hongkong. 


INVENTORS Your first step is important. For 
FREE advice, call ADVANCED PATENT SER- 
VICES, Washington, ОС, 800-458-0352. 


| INVENTIONS, ideas, new products! Presenta- 
| tion to Industry. National exposition. 1-800-288- 


IDEA. 


INVENTORS—Eureka Solutions International 
gets results or your money back! Call 
1-800-869-3255 for free information. 


INVENTORS: Call TLC! for free information/ 
Inventors Newsletter 1-800-468-7200, 24 hrs/ 
day-USA/Canada. 


LEARN how to offer your invention for sale or 
license. Free booklet outlines procedures, roy- 
alty rates, requirements. Kessler Sales Corpora- 
tion, C-7-IW, Fremont, OH 43420. 
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| TRUMARK: 


rKITES 


FREE COLOR CATALOG 
Choose from over 200 kites. 


Many unusual & innovative designs. 
| Call or write for your catalog today! 
Into The Wind • (800) 541-0314 | 


1408-P Pearl St., Boulder, CO 80302 
L 538 BE | Е HE ЕЕЕ ml 


DISCOVER .. BOOMERANGS! HI-TECH De- 


signs You Want. Free Catalog. FANTASTIC! 
BoomerangMan, 1806-2 N. 3rd., Monroe, LA 
71201-4222. 


STUNT KITES GUARANTEED LOWEST 
PRICES FREE CATALOG BFK, 19306 E. Wind- 
rose, Howland Heights, CA 91748 (818) 
912-1272. 


LOANS BY MAIL 


BORROW $50,000 "FAST". Any Purpose. Guar- 
anteed. Capital, Box 561359-PS, Charlotte, NC 
28256. 


IMMEDIATE Loans to deserving individuals re- 
fused elsewhere. Many plans included. Try us! 
Associates P3, Box 9008, Baldwin, NY 
11510-9008. 

BORROW $500-$40,000! "Overnight" On Sig- 
nature. Keep indefinitely! Action, Box 5499-Y 
Diamond Bar, CA 91765. 


BORROW ANY AMOUNT. Quickly, on 
Signature/Secured Immediately! Apply Now! 
1-404-879-5514. 

BORROW: $100 - $100,000! Fast! Confidential. 
Glendale Associates, P.O. Box 260279, Plano, 
TX 75026. 1-800-444-6599, 


Cash 24-48 Hours! PFS, 210 Fifth Аме.. Dept. 
1102, NY, NY 10010. 


HOW Much Money Do You Need? Simple Quali- 
fying. Many Options. Unison, 2170 шы 
#219, NY, NY 10024. 


BORROW $500 - $40,000! "On Signature"! Any 
Purpose! 97% Eligible! Free Application: Mation- 
al, Box 7627, Long Beach, CA 90807. 
BORROW BY MAIL Get $500-$75,000 Quickly. 
Nearly Everyone Qualifies! Request Free Appli- 
cation. MJS Industry, Box 531, Bronx, NY 
10461-0208. 


$100,000 line credit without investigation! Pri- 
vate Swiss bank account! Other financial bene- 
fits! Free valuable report! NACC PS-4 Box 5399, 
Torrance, CA 90503. 


BUSINESS—Personal. $500-$5,000,000. All EI- 
igible. Quick, Confidential. Request free applica- 
tion. Write JDS, Box 430, Botkins, OH 45306. 
Call 419-999-1338. 


LOANS ! LOW PAYMENTS. (Example: $5000 
Personal approximately $155/month). Visa/ 
MasterCard. 1-800-535-4942. 

BORROW 5300-5100,000 by Май! ТАК, Box 
1058-PS, Clearwater, FL. 34617. 


ness. Loans $100-$1,000,000. Any purpose. 
1-404-469-CASH. . . | 
MONEY PROBLEMS? We can help! 20 different 
Financial Programs including loans. Bad Credit 
OK! 513-438-2555 Ext. 192. 


LOANS For Nearly Anything. Fast Approvals! 


CONSOLIDATE YOUR DEBTS! Start a busi- | 


HUNTING & FISHING INFO 


TRUMARK => 
WRIST-ROCKET^ — 


Original Trumark folding wrist-braced slingshot stores ammo in handle. 
225 Yard Range! $15.00 includes slingshot, 70 rounds of 1/2" white | 
Tracer® marbles, and complete replacement powerband assembly. 


пона” SNAPSHOT.” MÀ ИИ 


12" barrel shoots bands up to 30 feet 
Black plastic with tough nylon starwheel 


RUBBERBAND GUN 


Р.О. BOX 18383 P, BOULDER, CO 80308 USA | 
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semi-automatically shoots 
six shots in rapid-fire-succession 
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FREE MONEY! Never repay. Everyone Eligible. 
NEW Booklet $1.00 (Refundable) International, 


| P.O. Box 62372, Virginia Beach, VA 23462. 


MAILING LIST 


FIRST ORDER "TRIPLED FREE"! Opportunity 
seekers! Computerized, adhesive labels. 
200/$5; 500/$9; 1,000/$15; 2,000/$24; 
5,000/$49; 10,000/$92. LIST-MASTERS, Box 
425-WK, Mt. Sinai, МУ 11766. Visa/MC/COD call 
800-356-8664. 


ACTIVE NEW OPPORTUNIST NAMES! 
GUARANTEED! FAST DELIVERY! MIXED 
STATES! 200/$10; 500/$15; 1000/$25. DEAL- 
ER'S CO-OP, BOX 526-PS, GRIFFITH, IN 
46319, 1-800-992-9405. 


EARN bigger profits! New professional top of the 
line computerized full-feature guaranteed mail- 
ing lists $4-hundred $30-thousand labels. Mail- 
co, 1418 Homan, Ft. Worth, TX 76106-9055. 


MISC ELLANEOUS 


ASTONISHING 
MAGIC CARDS 


- The trick is in the cards 
No skill required 


=n BEIR shuffled deck, instantly regroup ай the 
cards by color, even with hands behind your back. 

—With eyes closed, immediately retrieve ary selected card 
from deck. 

—Plus 

Easy instructions included. May also бе used as regular 52 

card deck, ONLY $6.95 + 1.05 Shipping 

РОЗПМРЕХ, РО Box 234, Chambly OC. Canada JSL-483 


more 


EE-EEEEEE, SIZES 5-13 
Extra width for men who need it. 
Excellent variety, adde ang ш quality. 
Send for FREE У 
CATALOG. 


The Widest Selection of the Widest Shoes Anywhere! 


HITCHCOCK SHOES, INC. 
Dept.46F Hingham, МА 02043 - 


MODELS—SHIPS, CARS, PLANES, 
ROCKETS 


LIVE STEAM MODELS! 100 Kits or Assembled. 
Stunning Colored Catalog $5.95 Refundable. 
Diamond Enterprises. Dept PS Box 537, Alex- 
andria Bay, NY 13607 PHONE: (613)-475-1771. 


NEW 48 PAGE COLOR CATALOG! Largest se- 
lection of balsa airplane and wooden ship model 
kits available anywhere. Tools, finishing mate- 
rials, aviation and nautical memorabilia included. 
Catalog $2. Charles River Landing, Dept. J, Box 


| 775, Needham Hts, MA 02194. 


MONEYMAKING OPPORTINITIES 


EARN $500 weekly mailing letters. Free Details. 
Omega, Box 4309-YM, West Covina, CA 91791. 


30% to 60% return on your money. For details 
(21 3) 377-4955. 


ARAB BUSINESSMEN have money to buy and 
invest. Top finders fees paid. IMEA. 991/PS1. 
Box 3574. Newport Beach, CA 92659-8574. 
(714) 722-9260. 


EASY Work! Excellent Pay! Assemble Products 
At Home. Call For Information. (504) 641-8003 
Ext. 6517. 


NEW! SELL UNIQUE PRODUCT. Make 200% 
Profit. $20.00 Ch. T. Co., Box 882625, San Di- 
ego, CA 92168. 


$20 PER POUND RECYCLING GLASS! Full 
report $5.00. Glass, Box 487, Ramona, CA 
92065 


$2,000 monthly possible assembling (800) 


| 253-0648. Homeworker Box 610Р5, Lanoka 


Harbor, NJ 08734. 


THE WORLD'S GREATEST OPPORTUNITY is 
at your fingertips. Call 1-800-375-7386 for Free 
Information. 


CASH AT HOME! High profit in recycling. Start- 
up manual $5.00. Group 2112, Box 180693, 
Utica, MI 48313-0693. 


ACT NOW! get in on the ground floor of 16 billion 
RECYCLING INDUSTRY. Business plan, 


$12.95. Start your new career today! INX, Box | 


927, Adamstown, PÀ 19501. 


AMAZING "SECRETS" earn you $50,000.00 
plus at home. Unique, Honest, Legal. Complete 
details free: Benchmark-PS, P.O.Box 242, 


| Weatherford, TX 76086. 


HIGH SCHOOL STUDENT OR ADULT. Make 
money the old fashioned way. EARN IT. 
$15.00-$30.00 per hour using any one or all of 
the 12 light duty jobs that | have detailed for you. 
YOU CAN DO THIS. Send $15.00 to Larry C., 
P.O.Box 0659, Mentor, OH 44061. 


MUSICAL INSTRUMENTS 


COUNTRY music and much more. Top 100 titles 
on cassette or compact disk. Great prices! Send 
$3.00 for catalog (Refundable) to C.D. Shacks, 
PO Box 7760, Greenwich, CT 06830 


| ОЕ INTEREST ТО ALL \ 


BUY NEW CARS $50 OVER DEALERS COST! | 


$5, SIX bonus plans if order before 10/91. Satis- 
faction guaranteed. ТОР, 709-26, Route 206, 
Suite 409PS8, Belle Mead, NJ 08502. 


COMPUTERIZED HANDWRITING ANALY- 


SIS! Send $1.00 and LSASE for history and | 


instructions. 11277 East Northwest Hwy., Suite 
110-171, Dallas, TX 75238. 


OLD GOLD, JEWELRY WANTED 


TAKE NO CHANCES, Deal with oldest, most 
reliable firm in old gold business. Established 
1934. We buy Gold, Silver, Platinum, Diamonds. 
Highest Cash. Free information. Rose Indus- 
tries, 29-Y East Madison, Chicago 60602. 


HIGHEST CASH for Gold, Jewelry, Gold Teeth, 
Rings, Diamonds, Watches, Silver, Platinum. 
Mail Articles Today. Free gift with Information. 
Chicago Gold & Precious Metals, 10 S. Wabash, 
Dept. 157, Chicago, 60603. 


PATCHES, DECALS, BADGES 


CUSTOMIZED PATCHES. PINS. DECALS. 
BUMPER STICKERS. FREE CATALOG. 


STADHI, 
929-2293. 


578 LEROY. NYC 10014 (212) 


PLANS, BLUEPRINTS 


JET BOAT OR SKI. Build your own with a 50 hp 
engine and pump kit. Plans $11.95. Hydrajet, 
P.O.Box 1256, Troy, AL 36081. 


STAGELIGHTS for DJ's BANDS or NIGHT- 
CLUBS. VERY PROFESSIONAL SYSTEM. 
BLUEPRINTS $15.00. JP DEZIGNS, PO Box 
636, Freeport, IL 61032. 


DOLL HOUSE PLAN Easy, collapsible, sturdy. 
Send $5.00, 1 Keel Green, Wash DC 20032 


CHARGE! Electronic battle charge musical 
doorbell. Plans, $5.00. PENTCO PRODUCTS, 
Р.О.Вох 403, Kenmore, WA 98028. 


SAVE WATER - SAVE MONEY. HOME WATER 
RECYCLING UNIT. Send $3.00 to RCN DE- 
SIGN, 3020 S. National, Box 324, Springfield, 
MO 65804, for information. 


PARABOLIC MICROPHONE under $65.00 in- 
cludes sources. $10.00 to J&M Enterprises, 
P.O.Box 511, Crab Orchard, WVA 25827. 
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CASTOLITE Liquid Plastics. Crystal clear, col 
ors. For casting, embedding, coating, fiberglass 
ing, repairing and reproducing with our Мок 
Making Supplies. Catalog $2.00. CASTOLITE 
Dept. 91LPS, 4915 Dean, Woodstock, IL 60098. 


RUBBER. Liquid components, techniques. Cat 
alog, $1: Handmade, Box 16713(PS9), Mem 
phis, TN 38186-0713. 


REAL ESTATE 


| • MONTANA LAND 
20 ACRES - $12,900 
Hike, camp, hunt, fish, 


explore Montana's 
unspoiled wilderness. 


, Near паг] forest land 
& recreation areas, 
FREE BROCHURE 


EXCELLENT FINANCING 


Call Toll-Free 1-800-521-5263 


Yellowsume Basin Properties 


CALIFORNIA. Acreage. Lots. $50 down. $5( 


monthly. 4602 Ethel Ave., Sherman Oaks, C/ 
91423. 


NORTHERN IDAHO. 5-10-20 ACRES. Beauti 
ful Northwest forest and lake country. Hunting 
fishing, recreation, retirement. FREE brochure 
NATIONAL ASSOCIATED PROPERTIES, 1111 
C Sherman, Coeur d'Alene, ID 83814, (208 
664-B161. 


US CITIZENS ONLY GOVERNMENT LAND, 2 
acre claim program still available, get yours fo 
$20 government fee, in Alaska, Arizona, Arkan 
sas, California, Colorado, Idaho, Montana, Neva 
da, New Mexico, Oregon, Utah, Washington 
Wyoming. For complete, step-by-step package 
including maps, telephone helpline, filing forms 
etc. send $20; or for more information send $3 
PUBLIC LANDS TITLE, POBox 2945-PS Port 
Angeles, Washington 98362-0336 (this is no 
Homesteading, it's much easier and only costs 


| $1. per acre). 


GOVERNMENT HOMES from $1 (U repair). De 
linquent tax property. Repossessions. Your areg 
(1) 805 962-8000 Ext. GH-20025 for current rept 
list. 

RETIRE TO NORTH CAROLINA - Beautiful gol 
& lake homesites in one of North Carolina's fines 
masterplanned communities. Only $10,90( 
w/owner-assisted financing available. Free colo 
literature. 1-800-768-7358. 


"BUILD YOUR DREAM IN COLORADO" Вис 
your cabin from your own trees. Create a ponc 
from Crystal Clear Water. Harness Solar Energy 
from over 300 days of unclouded sky. 35 Acres 
from $19,900. Low Down Easy Terms. Free Bro 
chure. Call Today. 1-800-383-0583. Patten Lanc 
of Colorado Corp. Void where prohibited. 


RADIO, TELEVISION 


SECRET Scanner Frequencies: Federal, Police 
etc. Free Catalog! CRB, Box 56PS, Commack 
NY 11725. 


| ` SATELLITE TV 


SATELLITE TELEVISION DESCRAMBLERS 
Complete Detailed Plans For Home Construc- 
tion By Anyone. $5.00. Jansen Electronics, P.O 
Box 25161, Seattle, WA 98125 


FREE CATALOG - Compare our prices for New 
systems and upgrades. Latest receivers anc 
dishes—all TOP BRANDS ALPHA SATELLITE 
DIST, P.O. BOX 197A, HAWTHORNE, М.Ј 
07507-0197. 1-800-535-ALPHA 


SATELLITE CODES 1(900)-872-4500 EXT 


| 403 Testing Only. MOST SYSTEMS $2.00 total 


$2.00 Minute. 


LOVE TO SHOP BY MAIL? 


Don't miss POPULAR Science's October issue if 
you love the fun and convenience of catalog 
shopping. Our new Shop at Home section 


will feature catalogs you can order from many | 


of the country's most exciting and successful 
mail/phone order merchandisers. 
Catalog advertisers—you can participate. Just 
call Liz Osias at: 


(212) 779-5572 (800) 445-2714. 
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Systems, upgrades, 

IRDs, movers, Feeds, LNBs, 

3' to 24' dishes and more... 
Names Like — 


Monterey, Uniden, Drake 
HTS, Orbitron, etc. 


600-334-6455 
218-739-5231 MN & INT. 
SKYVISION INC® 
2026 COLLEGE WAY 


| | «it A 
Arat FERGUS FALLS, MN 56537 


ye” OR UPDATE YOURSELF! 


SATELLITE Monthly Audio Codes 1(900)-Hot- 
Shot. Intended For Testing Only. $3.50 Per Call. 


SATELLITE TV 
Call for FREE Catalog @ 
All Major Brands „ЕЁ 
Lowest Prices 
1-800-845-6664 
617 W. Division * Mt. Vernon, WA * 98273 
WEST COAST SATELLITE 


SATELLITE TELEVISION SOURCEBOOK— | 


over 100 pages of TVRO information. $20 ppd. 
Xenolith Press Route 5 Box 156A, Louisa, VA 
23093. Free brochure with SASE. 


SATELLITE SCRAMBLING GET YOU DOWN? 
Subscribe to "View-All Newsletter Send #10 
SASE for FREE sample issue. View-All, Dept. 
PS-2, 177 Main St., Fort Lee, NJ 07024. 


| SCIENCE & CHEMISTRY 


CHEMICALS AND LAB EQUIPMENT Chemi- 


cals, small or large quantities, for your conve- 
nience. Glassware, Scales, Microscopes avail- 
able. Send $5.00 for catalogue. Chem Lab, 
1060-C Ortega Way Placentia, CA 92670. 


ROBOTICS, ASTRONOMY, PHYSICS, CHEM- 


ISTRY AND LABORATORY SUPPLIES CATA- | 


LOG. $3.00 REFUNDABLE. SINCE 1970. SAVE 
UP TO 30%! ANALYTICAL SCIENTIFIC, 11049 
BANDERA, SAN ANTONIO, TX. 78250. VISA. 
512-684-7373 


| “EXPERIMENTERS” LABORATORY CHEMI- 


CALS - GLASSWARE, Catalogue $2.00, Estab- 
lished 1953, Hagenow Laboratories, 1302 
Washington, Manitowoc, WI 54220 


GAMACHE THINK-TANK's Explicationaries. 
$5.00. Tells how sciences are wrong, false . . . 
14353 Grandville, Detroit, MI 48223-2942. 


SONG WRITERS 


$1,200.00 CASH ROYALTY. Poems Wanted For 
New Songs - Recordings - Publishing - Radio-TV 
Promotions. Broadway Music Productions, Box 
7438PS, Sarasota, FL 34278. 


SPECIAL SERVICES 


INFORMATION On Anything. Ferguson Re- 
search Specialists. 60-15 Woodside Avenue, 
Woodside, NY 11377. 


STAMP COLLECTING 


DISCOUNT Stamps, Request Countries, Free | 


List. МА, Box 197-B, Hanford, CA 93232. 


UNITED NATIONS 3 Mint Sets, 25c. Cornetta, 
РОВ 1509-Р, Lake Placid, Florida 33852. 


FOUR FOREIGN sets 252. Request Е, 


| А. С. Sales, Вох 1065-Р. Jamaica, NY 11431. 


50 Different Selected United States Stamps. 
Only $1.00. Tom Roush, P.O.Box 249M, River- 
side, TX 77367-0249. 


1,000 STAMPS, 32.95. Guaranteed worth over 
$30 at standard catalog prices! All-Different. 55 
countries! Money back if not delighted. Approv- 
als. Kenmore OM-477, Milford, NH 03055. 


FREE GIANT BARGAIN STAMP CATALOG, 
FULL OF ALL THE LATEST OFFERINGS ОМ 
WORLDWIDE STAMPS, ACCESSORIES AND 
SUPPLIES, BASEBALL CARDS, POSTCARDS 
AND BANKNOTES. PLUS YOU'LL RECEIVE 
STAMPS ON APPROVAL. BUY ONLY WHAT 
YOU LIKE, RETURN BALANCE, SATISFAC- 
TION GUARANTEED. JAMESTOWN STAMP 
COMPANY, INC., DEP'T E81PS, JAMESTOWN, 
NY, 14701-0019 


| TOOLS & MACHINERY 


NEW, PORTABLE, VERY AFFORDABLE, MIG 
WELDER. | you've ever wanted an inexpensive 

re feed welder, you must see this information! 
$2.00 Turner Marketing, 1516 SE 120th Ave, 
Vancouver, WA. 98684. 


LATHES 

*STARTING AT $350 
“Mills -Metals "Books 
^ Precision Instruments 
Catalog $2.00 

P» (1000's of items) 
or TR / 513-322-8562 


CAMPBELL TOOLS COMP 


2100P Salma Road, Springtieid, Ohio 45505 


4" METAL Cutting Lathe $118.20., Taig, 15048 
Proctor, Industry, CA 91746. 


BOLTS, SCREWS, TOOLS, WHOLESALE, Di- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, Wisconsin 
53104. 


FOUNDRY SETS. Supplies, brochure $1.00. 
Pyramid Products 3736 South 7th Avenue, 
D-PS, Phoenix, AZ 85041. (602) 276 5365. 


LATHES eLATHESeLATHESeLATHES 


SEND Y^ 00 
FOR 
COMPLETE 
CATALOG 
INCLUDING | 
MANY FAMOUS 


(304) 
CATALOG $1.00 NAME LATHES! 


Р.О. Box 536-PS ә Hurricane WV • 25526 


TOBACCO, PIPES, CIGARS | PIPES, CIGARS 


FREE Briar Pipes, Cigars, Tobacco. NEW AR- 
RIVALS. Temporary Offer. Get details. Pearson, 
3875 Wilshire #4112, Los 3875 Wilshire #4112, Los Angeles 90010. — 90010. 


TOYS & GAMES 


PLAY CASINO ROULETTE, illustrated instruc- 
tional guide increases your odds for WINNING, 
$9.95: RK Publications, PO Box 360714, Colum- 
bus,OH43236. O Z — OH 43236. 


ПНЕ 


50% CASH DISCOUNT ON TRAVEL WORLD- 
WIDE! AND MORE! YOUR DREAMS, INC. 
1-800-763-6121. 


|| 
на EMEN 


VIDEO EQUIPMENT 


WIRELESS € ipud 


VISA/MC/AMEX QUANTITY DISCOUNTS 
ORDERS ONLY 1-800-484-4190 code 9793 


WINEMAKING 


WINEMAKER—SEERMAKER: Free illustrated 
catalog of supplies. Semplex, P.O. Box 11476Н, 
Minneapolis, MN 55411. 


FREE CATALOG! GREAT PRICES! FAST 
SERVICES! SEBASTIAN BREWERS, 7710 
91ST AVE, VERO BEACH, FL 32967 (407) 
589-6563. 


WINEMAKERS-BEERMAKERS Free Illus. 
trated Catalog - Fast Service - Large Selection - 
Visa/Mastercard - (816) 254-0242 KRAUS, Во» 
7850-N, Independence, MO 64054. 


BEER LOG" - Check and rate domestic & im 
ported beers you've sampled. Over 150 listings. 
$5.00. S. Jackson, P.O. Box 10, New Buffalo, MI 
49117. 


BUILD your own PORTABLE still. SASE $5.00. 
Woody, 1213 Bicknell, KY 40215. 


DELICIOUS—EASY HOMEMADE WINE 
RECIPE. NO SUPPLIES NEEDED. Send $3.00 
+ БАЗЕ. S. Ewald, 1204 Falcon Drive, Dunedin, 
FL 34698. 


BEERMAKERS! Free catalog. Brewery. 1304 
Quincy, Minneapolis, MN 55413. 800-234-0685. Minneapolis, MN 55413. 800-234-0685. 


WATER PURIFICATION 


WATERWISE PURIFIERS ... homemade dis- 
tilled. (800) 874-9028. Box 45981, Center Hill, FL 
ЕЕ 


NEW PRODUCTS 


NEW CHAIN SAW SHARPENER Fits All $6.95. 
Quick-Sharp, 12 Reservoir Rd., Clinton, CT 
06413. 


REVOLUTIONARY way to cut water weeds. 
$118.00. David Lauber, P.O.Box 1111, Hernan- 


| do, FL 32642. 
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Classified Advertising 
$11.25 PER WORD 


10 word minimum 
BOLD FACE CAPS add $1.00 a word 


TO: Classified Advertising Dept. POPULAR SCIENCE, 2 Park Ave., New York, NY 10016. 


[] Remittance of $ 


is enclosed to cover 


[] CHARGE to: 


Heading my ad should be under: 


M _———ш————_———.-—_‏ ——— 000 گگگ 


insertion(s) in the 
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POPULAR SCIENCE CLASSIFIED OPPORTUNITY MART 


WORD COUNT: Each word or initial inname and address must be counted as a word: John E. Jones, 345 East Main St., counts as SEVEN words. P.O. Box З counts as THREE 
` words. City, standard 2-letter state abbreviation and zip code together count as TWO words. 

DEADLINE FOR ADS: See head of classified section. 

TERMS: Payment with order or charge your VISA, MasterCard, American Express or Diners Club account. 


issue(s). 


Exp. Date 
4 
9 
14 
19 
PHONE 


STATE 


1 2 

| | 11 12 

16 17 
YOUR NAME Е 

i [PLEASE PRINT) 

FIRM — 
ADDRESS 
CITY 
DATE: YOUR SIGNATURE 


(PLEASE PRINT OR TYPE COPY e FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET) 


Reach 4.4 million readers every month with an ad in Popular Science Classified Opportunity Mart. November '91 issue deadline (on sale 
October 15th) is August 22nd. Rates: $11.25 per word. Minimum ad 10 words. Darker type (bold) words $1.00 per word extra. Display 
Classified: $625 per inch. Payment with order, or charge your Visa, MasterCard, American Express or Diners Club account (give number and 


expiration). Advertisers using box number in ad must furnish name and street address for our records. Send order and remittance payable 
to POPULAR SCIENCE, Classified, 2 Park Avenue, New York, NY 10016. 


Popular Science reserves the right to refuse any advertising order. Only publication of an advertisement shall constitute final acceptance 
for continued publication. All orders are subject to the applicable rate card, copies of which are available upon written request sent to the 


address provided. 


For advertising information call 800-445-2714/212-779-5163. FAX # 212-779-5568 
Dorothy Ellis, Anne Rosenthal, Classified Advertising Representatives 
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ADVERTISEMENT 


Product Information 


Booklets, catalogs, and folders listed below provide reliable informa- 
tion, illustrations, and specifications to help you in planning the pur- 


chase of a variety of products or services offered by these dependable 


companies. The convenient order form will save you time and postage. 
Orders will not be processed unless accompanied by the $1 handling 
fee. For your safety, please do not send cash. 


901 Graphic Designs A full color 16-page 
catalog from Blackbird International de- 
scribes the company's complete line of 
high-tech aviation and space-related 
graphics imprinted on sportswear and gift 
items. Free 


902 Stereo Equipment Cambridge 
Soundworks' catalog has specials on sys- 
tems and components from Philips, 
Pioneer, Denon and Cambridge Sound- 
works—including complete Dolby 
Surround systems starting at only $999. 
Free 


903 Colorado Vacation Discover the in- 
credible range of things to see and do in 
Colorado. Send for a vacation guide pub- 
lished by the Colorado Tourism Board. 
Free 


904 Water-well Products The "How to 
Drill Your Own Water Well" booklet from 
Deeprock Manufacturing describes how 
thousands of wells have been drilled for 
the home and garden using this easy, 
low-cost way since 1962. Free | 


905 Weather Stations Digitar manufac- 
tures the world’s smallest, most affordable 
weather stations. Different models mea- 


sure wind chill, speed, direction, and 


more. Free 


906 Dental Information A brochure from 
the Dr. Woog Perio-System explains how 
to arrest gum disease with revolutionary 
Swiss methodology. Free 


907 Hobbyist Catalog Edmund Sci- 
entific's 112-page catalog contains more 
than 3,200 products for the hobbyist, 
gadgeteer, and educator—featuring tele- 
scopes, weather instruments, fiber op- 
tics, magnifiers, high-tech science toys, 
plus many items for science fair projects. 
Free | 


908 Oil Additive A brochure from 
Fluoramics describes Tufoil, a spectacular 
low-friction and low-wear oil additive. 
Tufoil makes changing your oil a patented 
engine treatment. Enjoy fast starts, 
smooth operations, better acceleration, 
and longer engine life. Free 


909 Sun Rooms Bring the beauty of na- 
ture into your home. А catalog and video 
from Four Seasons shows spacious, sun- 
drenched kitchens, family rooms, exercise 
spas, hobby greenhouses, patio rooms, 
and more. $15 


910 Coffee A 49-page catalog describes 
how you can have Gevalia Kaffe, Europe's 
premiere coffee, delivered from our 
Swedish roastery to your door. Roasts and 
blends are available in 10 flavors. Free 


911 Window Ideas A brochure from 
Marvin Windows illustrates with four-color 
photos and renderings how window sizes 
and styles affect the appearance of your 
home. Energy and maintenance informa- 
tion is also included. Free 


912 Wood Finishing This edition of 
Minwax's 30-page finishing guide contains 
time-saving tips and how-to instructions. 
Learn how to beautify and protect new 
wood and restore old wood to its original 
beauty. Free 


913 Cross-country Workout Nordic 
Track, the original cross-country ski exer- 
ciser, provides the world's best total-body 
and cardiovascular workout. А brochure 
and video are available. Free 


914 Cameras, Lenses, Binoculars Pentax 
Guides help you answer the questions: 
Which camera is right for you? Which lens 
or combination of lenses? What do you look 
for when selecting binoculars? What style 
and features are best for you? $1 


` FILL IN COUPON AND MAIL TODAY 


POPULAR SCIENCE P.O. Box 1695, Riverton, N.J. 08077-7295 

Note: POPULAR SCIENCE New Jersey address is for Product Information only. 

Please send the items checked below. | am enclosing $1 handling charge (any num- 
ber of items per coupon) plus amount required for priced items. Orders will not be 
processed unless accompanied by the $1 handling fee. Do not send cash. 


[j 901 m 905 mm 909$15 рр 913 mm 917 $2 
rj 902 906 910 914 $1 918 
г] 903 907 91 915 919 
o 904 908 912 916. 920 
Мате (please print) — 

Address City & State 


Please send check or money order made out to POPULAR SCIENCE. 


915 The Prodigy Service The Prodigy 
on-line computer service has something 
for each member of your family, including 
a regularly updated encyclopedia, great 
values from dozens of on-line merchants, 
news, continual weather and sports up- 
dates, games, and much more. Purchase 
a start-up kit at any Prodigy service deal- 
er. For a store near you call 1-800-776- 
3693, extension 218. 


916 Wood Protection The eight-page 
Homeowners Guide from Rust-Oleum de- 
scribes how Rust-Oleum Wood Saver 
Paint protects your home from costly 
damage caused by moisture and sunlight. 

It protects wood trim, doors, fences, rail- ~ 
ings, and outdoor furniture. Free 


917 Solariums A full-color package from 
Sunshine Rooms details 93 models of 
curved and straight-eave solariums in 
three designs. It includes specifications 
and technical data, information on acces- 
sories, and more. $2 


918 Halogen Bulbs Now you can have 
Sylvania. Halogen bulbs in your home. 
Halogen bulbs are long-lasting, brighter 
than ordinary bulbs, and energy efficient. 
The new line includes household bulbs, 
spot and floodlights for the home, and out- 
door floodlights. Free 


919 Engine Care U.S. Auto-Tech's cata- 
log contains more than 70 items that save 
gas, reduce engine friction and wear, 
make 87 octane gas perform like 93, in- 
crease horsepower, protect and shine 
your car, and more. Free 


920 Cable TV Descramblers Now you 
can save money on cable rental fees. U.S. 
CABLE T.V. Inc.'s 20-page catalog has the 
most widely used brands. You can have 
your own cable equipment and save on ca- 
ble rental fees. Free 
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| AM ENCLOSING 
$ for priced items 
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Looking Back... 


Sampling a century of POPULAR SCIENCE 


SEPTEMBER 1966 
For the first time in histo- 


| ry, surgeons can sculpt, 

YEARS AGO mold, and repair the hu- 
| man body as easily as a craftsman 
| might carve a decorative scroll from a 
| piece of wood. The secret? Air surgery, 
| an exciting new technique that uses 
tools run by tiny, powerful air motors. 


ер cise SPINDLE 
| 


\ 
COLLET NUT 


SEPTEMBER 1941 
A 6-cylinder engine, the 
first built by Ford since 


YEARS AGO 1907, has just been intro- 
duced. It is interchangeable with the 
V-8, which is being continued, and is 
optional on all Ford cars. Developing 
90 horsepower at 3,300 revolutions a 
minute, the engine is said to be high- 
ly economical. The camshaft gear 
may be either aluminum or plastic, 
and pistons may be either aluminum 
or cast steel. 


The last 6-cylinder Ford to be built 
7^». SEPTEMBER 1891 
At the present time the 
м best optical glass is made 
YEARS AGO in France, and the method 
| in use there is worthy of examination. 
Crude materials—consisting of 30 
parts potash, 100 parts sand, and 100 
parts red lead—are well mixed, and 
| over a period of six to ten hours are in- 
troduced in small quantities to a 
| heated crucible positioned in the cen- 
ter of a domed furnace. The flames 
play around the crucible on all sides, 
making an intense heat possible. The 
hood prevents the furnace gases from 
acting upon the compounds of lead and 
reducing them to the metallic state. 
The heat is continued for four hours, 
at the end of which time the molten 
glass is vigorously stirred with a 
wrought-iron rod encased in a fire-clay 
cylinder. The solution is heated for an- 
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VANL-TYPE РОТОР 


| Designed for heavy bone surgery, Neurairtome uses an air-vane motor. 


One type, the Surgairtome, packs 
two miniature air turbines in a han- 
dle a bit larger than a fountain pen. It 


saws and drills at 100,000 rpm—so. 


fast that it simply flakes or brushes 


away microscopic flecks of bone with- 


out cutting into soft tissue or generat- 
ing heat to burn it. 
Versatile as it is, there are certain 
jobs that Surgair- 
' tome cannot do; 
heavy bone cut- 
ting is one of 
them. 

The Neurair- 
tome was devel- 
oped for that ap- 
plication. It runs 
drills, oscillating 
saws, and other 


THROTTLE vALVE 


Lube С” 


was the Model K, 584 of which were 
produced during 1906 and 1907. Its 
motor turned up 40 horsepower at 
1,700 rpm, thus yielding a little less 
than half the power of the new en- 
gine. The Model K had a piston dis- 
placement of 405 cubic inches as 
against 226 for the new model. Com- 
pression ratio of the old-timer was 3.5 
to 1, which the current model nearly 
doubles with 6.7 to 1. The new motor 
weighs 590 pounds. 

Ford has made nearly 30,000,000 
4-, 8-, and 12-cylinder engines. 


other four hours and stirred; after- 
ward it is stirred once an hour for six 
hours and then the crucible is allowed 
to cool down for a couple of hours. It is 
then heated to the utmost that the fur- 
nace will permit. 

As the result of this intermittent 
treatment, the glass is very liquid 
and is free from bubbles and stria- 
tions. During the gradual cooling 


Intermittent 
and stirring of 
molten glass in 
this domed fur- 
nace eliminates 
striations. | z | < 


devices that formerly used electric 
motors. The Orthairtome, another 
tool, provides tremendous torque to 
drill holes in bones and to precision- 
set screws into them. 

Both use vane-type air motors to 
produce greater torque at slower 
speeds than the Surgairtome—and 
despite tiny housings, develop almost 
as much power as the electric tools in 
a home workshop. 

The applications for the tools are 
almost endless. The tools are now be- 
ing used for hundreds of difficult op- 
erations from the removal of im- 
pacted teeth to contouring heart: 
valves blocked by calcium deposits; 
from the cutting of bone grafts for 
spinal fusions to emergency battle- 
field operations in Vietnam. 


Ford’s new 1941 
6-cylinder engine. 


which succeeds this firing, a constant 
stirring is maintained for at least a 
couple of hours. When the stirring 
becomes too difficult it is discontin- 
ued, and the crucible and furnace are 
allowed to cool for ten days or more. 
When the cooling is accomplished, 
the crucible is removed and broken to 
free the mass of flint glass which it 
encloses. | 

In spite of this саге, it must not be 
supposed that a mass of perfect glass 
is the result. On the contrary, it is full 
of flaws and imperfections, and only 
part of it can be used. It is customary 
to grind and polish parallel faces on 
the side of the mass, so that its de- 
fects may be located and the perfect 
portions utilized to the best advan- 
tage. The mass is cut into slabs suit- 
able for working up into prisms, lens- 
es, and other optical instruments. 
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SURGEON GENERAL'S WARNING: Cigarette 


Smoke Contains Carbon Monoxide. 


gives you a Light with pleasure. 
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Lighter. 
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Lightest. 


pen 


Га 38mm – 17109 í 


Preserve 


Your World Ө 


In concept its simple: if you pack it in, pack 
Кош. То make the trip easier Pentax 
makes the IQZoom 105H — lots of features, 
one compact piece of equipment. Use 
auto focus, auto exposure, and smart 
flash for point-and-shoot ease. Or emulate 
SLR performance through creative use of 
two macro settings, exposure compensa- 
tion, multi-exposure setting, time-lapse 
shooting, multiframe self-timer, and 
38-105mm power zoom lens. 
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